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PROCEEDI NGS
Call to Order and Introductions

DR BRAUNSTEIN: Wl come to the Food and
Drug Administration, Center for Drug Eval uation and
Research, Meeting of the Endocrinol ogi c and
Met abol i ¢ Drugs Advisory Committee for July 9,

2003. Today we are going to discuss NDA 21- 366,
Crestor, rosuvastatin, calciumtablets from
AstraZeneca Pharnmaceuticals, agent for iPR

Phar maceuti cal s.

We will start by going around the table
and introduce ourselves and tell where we are from
and what role we play on the conmmittee. We wll
start with Dr. Tenpl e.

DR TEMPLE: |'m Bob Tenple. | am
Director of the Ofice of Medical Policy at FDA and
| actually direct one of the review divisions, one
of the review offices, although it has nothing to
do with the one that is operating today.

DR. MEYER | am Bob Meyer. | am Director
of the Ofice of Drug Evaluation Il in CDER

DR ORLCFF: David Oloff, Director,

Di vi sion of Metabolic and Endocrine Drug Products,
CDER.

DR PARKS: WMary Parks, Deputy Division
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Director, Metabolic and Endocrine Drug Products,
CDER.

DR CARPENTER: Tom Carpenter. | ama
pedi atric endocrinol ogi st at Yal e University School
of Medicine in New Haven. This is ny first meeting
with you all.

MB. SPEEL-LeSANE: Dornette Spell-LeSane,
Executive Secretary for the Comittee.

DR BRAUNSTEIN: d enn Braunstein,

Chai rman of Medicine, Cedars-Sinai Medical Center,
Chair of the Conmittee.

DR WOCOLF: Paul Wol f, Chairman of
Medi ci ne, Crozer Chester Medical Center,
endocri nol ogi st .

DR HENNEKENS: Charlie Hennekens from
Medi ci ne and Epi dem ol ogy at the University of
Mam . | ama consultant to the cormittee for this
revi ew

DR FOLLMAN: | am Dean Fol | man, Assi stant
Institute Director for Biostatistics at the
National Institute of Allergy and Infectious
Di seases.

DR. WATTS: Nelson Watts, an
endocrinol ogi st fromthe University of Cincinnati.

DR. WERMAN: | am Maggi e Werman, an
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endocrinol ogi st fromthe University of Col orado.

DR. LEVITSKY: | am Lynne Levitsky. | am
Chi ef of Pediatric Endocrinol ogy at Mass General
Hospital in Boston

DR. NEYLAN:. John Neylan. | ama
nephrol ogi st by training and am Vi ce President of
Clinical Research and Devel opnent at Weth
Research. | serve on this conmittee as the Acting
I ndustry Representative

DR. BRAUNSTEIN: Thank you

W will now have the conflict-of-interest
statenent read.

Conflict of Interest Statenent

M5. SPELL-LeSANE: The foll ow ng
announcenent addresses the issue of conflict of
interest with regard to this neeting and is made a
part of the record to preclude even the appearance
of such at this neeting.

Based on the subnitted agenda for the
meeting and all financial interests reported by the
conmmittee participants, it has been determ ned that
all interests in firms regulated by the Center for
Drug Eval uation and Research which have been
reported by the participants present no potenti al

for an appearance of a conflict of interest at this
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meeting with the foll owi ng exceptions.

Dr. denn Braunstein has been granted a
wai ver under 21 U.S.C. 355(n)(4), an anendnent of
Section 505 of the Food and Drug Adm nistration
Moder ni zati on Act for ownership in stock in a
conpetitor valued between $5,001 to $25, 000.
Because this stock interest falls below the de
mnims exenption allowed under 5 C.F. R
2640. 202(a)(2), a waiver under 18 U S.C. 208 is not
required.

Dr. Thomas Carpenter has been granted a
wai ver under 18 U.S.C. 208(b)(3) for his nmenbership
on a conpetitor's data safety nonitoring board on
unrel ated matters. He receives less than $10, 001
per year.

Dr. Charles Hennekens has been granted
wai vers under 18 U.S.C. 208(b)(3) and under 21
U.S.C 355(n)(4), an anendnent of Section 505 of
the Food and Drug Administration Mddernization Act
for ownership of stock in one of Crestor's
conpetitors val ued between $5,001 to $25, 000 for
ownership of a bond in one of Crestor's conpetitors
val ued between $25,001 to $50, 000 and for ownership
of stock in another of Crestor's conpetitors val ued

bet ween $5, 001 to $25,000. These investnents were

file:///C]/Results/0709ENDO.TXT (7 of 283) [7/15/2003 4:47:10 PM]



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

made i ndependent of Dr. Hennekens by Sun Trust Bank
whi ch has sol e discretionary authority in these
matters.

In addition, the 18 U S.C. 208(b)(3)
wai ver is also for Dr. Hennekens' nenbership on two
data safety nonitoring boards for a conpetitor of
Crestor. He receives |ess than $10,001 per year
for menbership on a conpetitor's advisory board
where he receives | ess than $10, 001 per year and
for menbership on a conpetitor's data safety
nmonitoring board. He receives less than $10, 000
per year.

Finally, the waiver includes consulting
for two of Crestor's conpetitors. He receives |ess
than $10, 001 per year fromeach firm

Dr. Jeffrey Kopp has been granted a wai ver
under 18 U. S.C. 208(b)(3) for his consulting for a
conpetitor on unrelated matters. The | ess than
$10, 001 per year is donated to charity.

Dr. Nel son Watts has been granted a wai ver
under 18 U. S.C. 208(b)(3) for his consulting for
two conpeting firms on unrelated matters. He
recei ves between $10, 001 to $50, 000 per year from
each firm

Dr. Margaret Werman has been granted a
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wai ver under 18 U.S.C. 208(b)(3) for her nenbership
on a competitor's speakers bureau. She receives
bet ween $10, 001 to $50,000 a year annually, also
for her nenbership on another conpetitor's speakers
bureau. Less than $5,000 is paid directly to Dr.
Werman's enployer for her research accounts.

Dr. Paul Wolf has been granted waivers
under 18 U. S.C. 208(b)(3) and under 21 U.S.C
355(n)(4), an amendnent of Section 505 of the Food
and Drug Administration Act for ownership of stock
in one of Crestor's conpetitors val ued between
$25, 001 and $50, 000.

A copy of these waiver statenents nmay be
obt ai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A30
of the Parkl awn Buil di ng.

In addition, we would like to disclose
that Dr. John Neylan is participating in this
meeting as an acting industry representative acting
on behalf of regulated industry. |In the event that
the di scussions involved any other products or
firnmse not already on the agenda for which an FDA
participant has a financial interest, the
participants are aware of the need to excl ude

t hemrsel ves from such i nvol venent and their
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exclusion will be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that they address
any current or previous financial involvenment with
any firm whose products they wish to comment upon.

DR. BRAUNSTEI N: Thank you.

Dr. Kopp, perhaps you will tell the
audi ence who you are and what you do.

DR KOPP: M nane is Jeffrey Kopp. | am

a nephrologist with the NIDDK I ntranmural Research

Pr ogram

DR. BRAUNSTEI N: Thank you.

Dr. Catherine McConmus has a brief
announcenent .

Announcenent

DR. MCOMUS: Good norning. My nane is
Cat herine McCormus. | ama faculty nenber at the
University of Maryland. | am here today to ask for

your help on a study that | am conducting with the
FDA on what the public knows and understands about
the conflict-of-interest procedures that the FDA
uses to nonitor and manage real or potenti al
conflicts of interest of its advisory-conmittee
nenbers.

This is a study that is being conducted
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across multiple centers at the FDA. This,

believe, is the tenth neeting where | have
collected data. | have distributed questionnaires
for menmbers in the audience. | have also
distributed a separate questionnaire for the

advi sory-comm ttee nenbers. |If you have a chance
to conplete it today, there is a box outside this
room where you can deposit it. Qherwise, there is
a business-reply envel ope that you can drop it in

and nmail it back at your conveni ence.

I do hope that you will take a few nmonents

to conplete this survey. They are anonynobus and
the nore responses we get, that better we are able
to represent how people feel about the
conflict-of-interest procedures and to provide
recommendations to the FDA on how we night inprove
satisfaction with the procedures.

I will be around today if you have any
questions. There is also ny contact information
and a letter that is in the survey research and
pl ease feel free to contact ne if you have any
questi ons.

Thank you very much for allowing nme to
address the group.

DR. BRAUNSTEIN: Thank you
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Dr. David Oloff will give his
i ntroductory conments.

Wel cone and | ntroductory Conments

DR. ORLOFF: Good norning. First, | want
to thank the nenbers of the committee and the
invited consultants for their review of the
mat eri al s bef orehand, obviously, and for their
agreenment to participate in today's meeting.

| don't know if Dr. Braunstein noted it,
but Dr. Kreisberg, Robert Kreisberg, who was
supposed to be attending today as a consultant for
the FDA, was unable to attend due to a last-nminute
conflict.

| also want to thank the FDA revi ewers,
primarily Dr. WIliam Lubas and Joy Mele, for their
work not only in reviewing the NDA but in preparing
for today's meeting.

I have sone brief introductory remarks
that | will just read, if that is okay with
everyone. Crestor is the seventh HM5 CoA-reduct ase
inhibitor, or statin, to come before the FDA for
review of data addressing safety and efficacy going
back to | ovastatin, approved in 1987. Since the
approval of lovastatin, as nbst in the room

under st and, nmuch has been | earned about the risks
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and benefits of this class of drugs and of
i ndi vi dual nenbers, some, perhaps, nore than
ot hers.
Wth regard to efficacy, HMG CoA-reductase
i nhi bition, as a pharmacol ogi c approach to lipid
altering, favorably inpacts the course of
at heroscl erotic cardi ovascul ar di sease in a broad
range of popul ati ons across ages, genders,
concomtant risk factors, those with diabetes or
wi t hout diabetes, in patients with high or |ow LDL
chol esterol and in those with normal or | ow HDL
chol esterol
The controlled clinical-trials experience
with this class includes nearly 30,000
statin-treated patients followed in five-year
pl acebo-control led trials exanining hard
cardi ovascul ar outcomes as well as
noncar di ovascul ar serious norbidity and nortality.
Suffice it to say that lowering LDL
chol esterol with HMG CoA-reductase inhibitors in
at-risk individuals is, | think, irrefutably proven
to reduce all the manifestations of atherosclerotic
cardi ovascul ar di sease includi ng cardi ovascul ar
nmortality with no evidence fromthose trials of a

countervailing excess of noncardi ovascul ar deat hs.
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This, then, is a remarkably effective class of
drugs.

Wth regard to specific aspects of the
safety profile of the statins, it has | ong been
known that statin use is associated with a
dose-rel ated increase incidence of mld to noderate
asynptomatic, often transient and resol ving on
therapy, elevations in hepatic transani nases. Rare
cases of serious liver injury have been reported in
association with statin use although causality has
been difficult to establish. | would say that, by
and | arge, these drugs are safe with regard to the
l'iver.

Al so | ong known, although not well
understood, is a potentially nmuch nore serious side
ef fect of statins, nyopathy. This adverse effect
presents across a broad clinical spectrumfrom
asynptomati c creatine-kinase el evations to narked
creatine-kinase elevations with synptons to
full -bl own rhabdomyol ysi s.

Fromclinical trials, we know that narked
creati ne-kinase el evations with or w thout
clinically evident nyopathy, which we consider
surrogates for rhabdonmyol ysis risk, occur with

i ncreasing frequency at increasing doses of drug.
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The risk of myopathy in rhabdo appears further
related to a nunber of different factors, some
better understood than others; for exanple,
systemic bioavailability of drug, pharnacokinetic
interactions | eading to augnmented drug exposure,
the "affinity," in quotes, if you will, of drug for
muscl e, the potency of the drug as an inhibitor of
HMG CoA-reduct ase and predi sposing factors such as
di abetes, renal failure, hypothyroidism surgery,
severe acute illness or injury.

Rhabdomyol ysis, or ful mi nant nyopathy wth
frank necrosis, nyogl obi nem a and nyogl obi nuria and
acute pignent-induced renal failure occurs very
rarely in the clinic in, at |least retrospectively,
uni quely susceptible individuals in whomit
appears, after the fact, that sone threshold nuscle
exposure to drug has been exceeded. As above, as
stated earlier, this is the npst serious side
effect of statins, potentially fatal, and the
dose-limting toxicity.

Finally, in the Crestor Devel opnent
Program a heretofore undescribed renal side effect
of an HMG CoA-reductase inhibitor has been
observed.

The original New Drug Application for
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Crestor was submitted on June 26, 2001. An
approvabl e action was taken by the agency on My
31, 2002, based on safety concerns arising out of
the initial review regarding nuscle and ki dney.
More specifically, several cases of severe myopathy
or rhabdonyolysis occurred in patients treated with
80 milligrans daily, the highest dose initially

pr oposed.

There were no cases seen at 40 mlligrans,
al t hough patient exposures at 40 nilligrans were
far fewer. Based on this primary safety concern
and the marginal increnental LDL | owering seen with
the step from40 to 80 mlligrams, the agency
concl uded that 80 milligrams shoul d not be
appr oved.

Because the clinical-trial exposures had
been skewed toward the | ow and hi gh ends of the
proposed dosage range, further data were deened
necessary before a decision could be reached on the
20 and 40 nmilligramdoses. The FDA requested that
the sponsor conduct additional trials to augnent
the patient exposure at 40 mlligrams specifically
as 40 mlligramstarts, patients de novo treated
with Crestor at a dose of 40 mlligrans, in order

to answer this inportant question, is Crestor nore
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prone to cause nyopathy than currently marketed

statins, or, alternatively, was 80 mlligrans
simply too high a dose to be, overall, safe for
use.

Thi s question was particularly inportant
in light of the experience with Baycol,
cerivastatin, which, as was observed post-approval,
conferred substantial risk of nyopathy relative to
ot her nenbers of the class, a doses effecting
little LDL-chol esterol |owering.

In response to the FDA request, the
sponsor has studi ed the nyopathic risk associated
with Crestor use in a very large premarketing
pati ent exposure, indeed, by far the |argest of any
statin brought before the FDA. The sponsor and the
FDA nedi cal officer, Dr. Lubas, will present data
today that suggests that the risk of nyopathy with
Crestor relative to LDL-lowering efficacy is, at
the very least, no greater than that with the other
mar ket ed nenbers of the class. | enphasize the
critical inportance of this issue in the evaluation
of the safety of this drug.

In addition, the sponsor was asked to
investigate further the finding of newonset mld

proteinuria observed nostly in patients taking
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Crestor 80 milligrams. Specifically, the sponsor
was charged with investigating the "nature,
magni t ude and frequency" of renal adverse events
observed in patients treated with rosuvastatin and
to explore whether these effects were "reversible,
chronic or progressive."

As you will hear presented, the rena
effects occur with very | ow frequency at doses
below 80 milligrans although in up to 10 percent of
patients taking 80 milligrams. This is not a
finding noted in other statin-devel opnent prograns
or inlong-termtrials of statins.

The clinical picture of Crestor-associated
renal effects seens to include variably the
conbi nation of | ow grade proteinuria, mnor
el evations in creatinine and mcroscopic henaturi a.
This will be discussed by Dr. Lubas and by the
sponsor.

The sponsor, furthernore, wll present
i nformati on supporting the possibility that these
renal effects represent a nechani sm of
action-related class effect of statins on the
proxi mal statins on the proximal renal tubule.

This requires close attention and discussion in the

eval uation of the safety of this drug.
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In addition, the FDA clinical and
statistical reviewers will make further conments on
specific efficacy and safety issues.

I will end ny conrents there and have a
few more remarks at the tine that | charge the
conmmittee later during the proceedings. Thank you
very nuch.

DR. BRAUNSTEIN: Thank you Dr. Ol off.

We will now nove on to the sponsor's

present ati on.

NDA 21-366 Crestor (rosuvastatin calciun) tablets

AstraZeneca Pharnaceutical s
Agent for i PR Pharmaceuticals |ncidence.
r—_—
Sponsor Presentation
Introductory and Regul atory Overvi ew

MR. ELI ASON: Good norning everyone. My
nane is Mark Eliason and | amthe US Regul atory
Director for CRESTOR at AstraZeneca.

[Slide.]

M. Chairman, distinguished nenbers of
this commttee, AstraZeneca is pleased to present
i nformati on regarding the safety and efficacy of
CRESTOR Tabl ets, as currently contained in our NDA

We hope that you will find our presentations this
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nmorning to be hel pful in your deliberations |ater
in the day.

On behal f of AstraZeneca, | w sh
acknow edge at this tine the nultitude of
physi ci ans, and ot her heal thcare professionals who
participated in the very |arge CRESTOR drug
devel opnment program

To begin ny presentation, | d like to
di scuss the devel opnent objectives established by
AstraZeneca for a new statin candidate

[Slide.]

Fromthe early information derived from
the nol ecul e, we focused on the devel opnent of
rosuvastatin to provide an overall benefit risk
profil e denonstrati ng:
greater beneficial effects on key lipid paraneters,
at both the start dose and across the dose range,
when conpared to approved drugs in this class; a
simlar safety profile in relation to nuscle,
liver, and other effects, when conpared to approved
drugs in the statin class; and, lastly, a | ow
potential for significant drug-drug interactions,
especially through the Cytochrome P450 and
P-gl ycoprotein systens, as plasnma | evels of other

drugs in this class had been shown to be driven
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hi gher due to drug-drug interactions.

[Slide.]

Rosuvastatin is a novel synthetic
i nhi bitor of HMG CoA reductase that was di scovered
by the Shionogi Conpany of Japan. |In terns of its
structure, at first glance rosuvastatinis a
conventional statin as it resenbles other statins
in having the common phar macophore group, the
group that resenbles the HMG substrate.

However, rosuvastatin is distinctive in
its structure as it contains a relatively pol ar
met hane sul fonanm de group. This helps to place
rosuvastatin |l ow on the scale of |ipophilicity,
near pravastatin, when plotted agai nst the other
statins as shown on the scale on the right of this
sl i de.

This has two consequences for
phar macol ogy: first, conpounds with | ow
lipophilicity have the potential of being highly
sel ective for entry into liver cells as conpared to
non- hepatic cells. Secondly, conmpounds |low on this
scale are relatively water soluble and therefore
woul d not require extensive metabolismby the
hepatic CYP P450 systemto render themsufficiently

wat er sol uble for excretion
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In essence, preclinically, rosuvastatin
has some of the favorable properties of
pravastatin, nanely a high degree of cel
selectivity and a | ow degree of netabolismby the
cyt ochrome P450 system

[Slide.]

On this slide, | would now like to briefly
summari ze the key pharnacoki netics and di sposition
characteristics of rosuvastatin. The absolute
bi oavail ability of rosuvastatin is approximately 20
percent. The molecule is only noderately bound to
pl asma proteins, principally albumn.

Rosuvastatin does not undergo extensive
metabolismin man. Finally, the terminal half-life
of rosuvastatin is approximately 16 to 20 hours.

[Slide.]

Movi ng to our clinical program our NDA is
supported by a large international clinica
devel opment program The results of the studies
outlined on this slide will be discussed later in
our presentations. The programincl uded
thirty-three Phase | studies, and twenty-seven
Phase 11/111 trials. During Phase IIl, we
eval uated doses from5 to 80 mlligrans.

The safety database fromthis set of Phase
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I/111 trials now contains over 12,500 patients
taking rosuvastatin having a total of over 14,000
patient years. As Dr. Oloff had stated earlier
today, this is by far the largest initial approva

NDA dat abase submtted for a statin to date.

The design of the Phase IIl programtrials

i ncluded conparative trials to both placebo and key
statin therapies, which included atorvastatin,
simvastatin and pravastatin, as well as to
non-statin therapies, such as niacin and
fenofibrate in hypertriglyceridenc patients. In
addi tion, we studied rosuvastatin in conbination
with niacin and with fenofibrate, as well as

chol est yram ne.

At the conpletion of the controlled
portion of our Phase IIl trials, the enrolled
patients were allowed to continue into |l ong-term
rosuvastatin open-| abel ed extension trials. These
open | abel extensions are all still active and
continue to add val uabl e | ong-termrosuvastatin
safety information to the clinical database

[Slide.]

There were a nunmber of inportant tria
features in the clinical devel opnent program for

rosuvastatin, some of which are presented here on
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this slide. For our Phase IIl program al

clinical |aboratory sanples were anal yzed at one
central laboratory. This reduced the potential for
inter-lab variability.

As you will see later in our
presentations, we also tried to be as inclusive as
possible in the range of patients enrolled in our
Phase 11/111 trials. The purpose of this was to
recruit a diverse popul ation of patients, in
various states of health, that woul d be considered
representative of the general popul ation requiring
statin therapy.

To be specific, we had no upper age limt
for our trials so that approximately a third of the
patients participating in our trials were over 65
years of age
For nmost of our trials, we allowed patients with
creatinines of up to tw and a half mlligrans per
deciliter. Fromthis, over 50 percent of the
patients enrolled in our trials had sone degree of
renal insufficiency.

Worren of chil dbearing potential were
permitted to enter into nost trials, provided that
they were not pregnant and used appropriate

contraception. Finally, we allowed patients into
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trials with existing co-norbidities, such as
hypertensi on, di abetes, and cardi ovascul ar di sease,
provided that the patient's condition was stable
prior to random zati on.

[Slide.]

Now | would like to turn to the Crestor
NDA itself. As Dr. Oloff had previous stated, our
original new drug application for CRESTOR Tabl ets
was subnmitted to the FDA in June of 2001. The
initial NDA subnission proposed a dose range of 10
to 80 nmilligrans once daily for rosuvastatin.

As further clinical data became avail abl e,
it was evident that the 80-milligram dose provided
additional lipid effects that would be of potentia
benefit to those patients with difficult-to-contro
dysl i pi deni as.

However, the emergent profile for the
80-milligramdose did not neet our objectives for
the favorable benefit-risk profile for the genera
popul ations. So, in March of 2002, AstraZeneca and
the Review Division agreed to suspend further
devel opnment of the rosuvastatin 80-milligram dose
for the general population, and all patients who
were receiving the 80-mlligramdaily dose had

their dose reduced to 40-mlligramdaily.
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[Slide.]

The NDA action letter was issued in My
2002, noting that the proposed 10, 20 and 40
-mlligramdoses of rosuvastatin were approvabl e.
The NDA action letter centered on the request for
additional safety data for patients receiving the
20 and 40-milligram in order to fully assess the
therapeutic i ndex of rosuvastatin. |In addition,
the Division requested additional information
regarding the renal effects observed in the
pr ogr am

AstraZeneca and Division representatives
met in July 2002 to outline the data package for
responding to the action letter. At this meeting,
the Review Division requested that a m ni mum of 600
patients treated with rosuvastatin at the 20
mlligramand at the 40-nmilligramfor six nmonths be
included in the response.

From that, an NDA amendment was subnmitted
in February of this year supporting a proposed 10
to 40-m|ligram dose range for the genera
popul ati on. The NDA anendnment provided the
requested additional safety information for the 20
and 40-m | 1igram doses, and with the subm ssi on of

an interimsafety update in June of this year, the
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final NDA safety database contains over 12,500
patients treated with rosuvastatin.

[Slide.]

The Rosuvastatin dinical Devel opnent
Program supports the proposed CRESTOR Tabl et NDA
i ndi cations which are fully presented in Section
1.1 of our briefing docunent. | will, just for
time's sake, go through them here very quickly.

Qur first indication involves primary
hyperchol esterol enia and ni xed dysli pi dem a.
A second indication involves patients with
hypertriglyceridema. Finally, a third indication
i nvol ves the genetic fanilial honozygous
hyper chol est erol em ¢ pati ent popul ati on.

[Slide.]

The dosi ng recommendati ons proposed in the
CRESTOR NDA are outlined on this slide. For
primary hyperchol esterol em a, m xed dyslipi dem a
and hypertriglyceridem a, the recormended start
dose of CRESTOR is 10 milligrans, once daily, with
a maxi mum recomrended daily dose of 40 mlligrans.

A 20-mlligramstart dose is optional for
patients with LDL-C | evel s of greater than 190
mlligrans per deciliter and aggressive lipid

targets. For the honpbzygous famli al
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hyperchol esterol eni a i ndication, the recomended
starting dose for CRESTOR is 20 mlligrans once
daily.

Finally, a 5-nmilligramdose will be nade avail abl e
for patients taking cycl osporine.

The rational e regardi ng these dosing
recomrendati ons will be discussed in our
present ati ons

[Slide.]

Regardi ng the status of the CRESTOR, we
have approval in 24 countries in Europe, Asia and
the Anericas, all incorporating the 10-mlligramto
40-milligram dose range. In addition to the
descri bed NDA activity, we continue to study
rosuvastatin. Qur ongoing trials program
i nvestigating rosuvastatin in cardiovascul ar risk
reduction, currently includes approximtely 24,000
patients in the U S and the rest of the world al
who are taking rosuvastatin.

Al so, as part of this program we have
initiated two clinical-outcones trials in May of
this year, which will enroll a total of 18,000
pati ents between them

[Slide.]

Wth this background in mnd, here is the
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agenda for renmi nder of our presentation. Next,
Dr. James Blasetto will present a brief overview of
the key efficacy results fromour NDA clinical
devel opnment program

After Dr. Blasetto, Dr. Howard Hutchi nson
wi ||l discuss the safety profile of rosuvastatin
fromour NDA clinical program with a focus on key
safety issues fromthe statin drug class.

Finally, AstraZeneca has invited Dr.
Dani el Rader, fromthe University of Pennsylvania,
to present his thoughts as a practicing physician
on the potential role of rosuvastatin in treating
hyper chol est erol eni a.

[Slide.]

AstraZeneca has al so asked the foll ow ng
i ndividuals to assist in responding to any points
that the advisory commttee nmenbers may wish to
have addressed during this neeting. 1In addition to
Dr. Rader, we have Dr. Christie Ballantyne from
Bayl or Col |l ege, Dr. Donal d Hunni nghake fromthe
University of Mnnesota, Dr. Ednund J. Lewis from
Rush Presbyterian St. Luke's Medical Center, Dr.
Thomas Pearson fromthe University of Rochester
Medi cal Center and Dr. Evan Stein from Medi cal

Research Laboratories International.
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Now | would like to introduce Dr. Janes
Bl asetto, Senior Director at AstraZeneca, who will
present the efficacy portion of our presentation

Dr. Bl asetto?

Cinical Devel oprent
Ef fi cacy Overvi ew

DR BLASETTO  Good nor ni ng.

[Slide.]

| am Dr. James Bl asetto, Senior Director,
Cinical Research at AstraZeneca.

[Slide.]

Hyperchol esterol em a represents a
significant, persistent yet potentially treatable
medi cal programin the United States. |If we | ook
at the evolution of the Chol esterol Managenent
Gui del i nes as proposed by the National Cholestero
Educati on Program we see an ever-increasi ng need
for nore |ipid-nodifying efficacy.

If we focus in on the nost recent
gui del i nes, the ATP-3 Cuidelines |aunched in 2001,
we see a nunber of new and inportant features
Firstly, identifies the optinmal LDL-C |level at |ess
than 100 mlligrams per deciliter

Secondly, the target goal for patients in

the high-risk group has been nade nore aggressive,
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|l ess than 100 milligrans per deciliter, and a
nunber of patients that qualify for the high-risk
group has been expanded with the introduction of
the CHD ri sk-equival ent patients.

Thirdly, there is an increased focus on
HDL-C with a secondary target for therapy, the
non- HDL- C goal, for patients with persistent
el evated triglycerides. Thus, with the current
guidelines, it is estinated that over 36 mllion
patients will require lipid-lowering therapy and
approxi mately 60 percent of those, or approxi mtely
21 mllion, will require a treatnent LDL-C goal of
| ess than 100 milligrams per deciliter

[Slide.]

Yet, if we |ook at recent clinical data,
we see that a treatnent gap still exists between
what current therapies can obtain and what is
needed. This is data that was presented by Dr.
Christie Ballantyne in 2001 fromthe ACCESS Tri al,
the Atorvastatin Conparative Chol esterol Efficacy
and Safety Study.

This is a cohort of patients in the CHD
risk category. Patients were treated and titrated
up to achi evenent of the ATP-2 goal, an LDL-C of

| ess than or equal to 100 milligranms per deciliter
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If we focus in on the patients that were
treated with up to nmaxi mum doses of atorvastatin,
80 milligrans, we see that 28 percent of the
patients did not achieve their LDL-C target goal
and approxi mately 40 percent of the patients did

not achi eve an established non-HDL-C goal .

If we | ook at the percent of patients that

did not achieve their LDL or non-HDL-C goals with

the other statins at the doses studied, we see the
nunbers were even greater. Thus, with the current
gui delines, nore patients require nore aggressive

treatnments yet, with current therapies, a treatnent
deficit still exists.

[Slide.]

Now, as you heard in the opening renarks,
there were three key objectives that were core to
our Cinical Devel opment Program M presentation
will focus on efficacy data to support the first
key objective which was to denonstrate greater
beneficial effects on key |lipid paraneters over
currently marketed statins. In addition, | wll
di scuss data that addresses efficacy questions
raised to this advisory committee.

[Slide.]

Qur first LDL efficacy data cane fromtwo
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Phase || dose-ranging studies. These studies were
prospectively designed to be pooled. The patient
popul ati on eval uated were patients with Type Ila
and |1 b hyperchol esterol eni a.

This is the response seen in percent
change from baseline in LDL-C at each of the doses
eval uated. The nmean age in the popul ation studied
was 56 years and the nean baseline LDL-C, 190
mlligrans per deciliter. Statistically
significant differences conpared to placebo at each
of the doses eval uated were seen, a 33 percent
reduction up to a 65 percent reduction in LDL-C

Now, based on the efficacy that we saw in
these dose-ranging studies, we initially chose to
eval uate two potential starting doses, rosuvastatin
5 mlligrans and rosuvastatin 10 milligrans.

[Slide.]

Qur Phase IIl data has confirmed the added
benefits on key lipid paraneters with the
10-m | ligram dose conpared to the 5-m | ligram dose
with an indistinguishable safety profile.

This is data fromfive clinical trials in
our Phase Il program whi ch was prospectively
designed to be pooled. The patient popul ations

studied were patients with Type Ila and IIDb
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hyperchol esterol enia. The mean age in the

popul ati on was 58 with a nean baseline LDL-C of 187

mlligrans per deciliter
After twelve weeks of treatnment, this is
the response seen in key lipid paraneters with

rosuvastatin 10-mlligrans and rosuvastatin 5

mlligrams. The 10-nilligram dose added benefit on

all lipid paraneters conpared to the 5-milligram
dose, in particular, a 6 percent further LDL-C
reduction and an approximate 5 percent further
non- HDL- C r educt i on.

Thus, the risk-benefit profile of the
10-milligramdose is better than the 5-nmilligram
dose and offers a better treatnent option as a
starting dose for patients. Thus, our proposed
starting dose for the general population is
rosuvastatin 10 mlligrans.

Alternatively, we initially eval uated
doses up to and including the 80-mlligram dose.
As you heard in the opening remarks, after an
assessnent of the benefit-risk profile of the
80-milligramdose, we elected to back-titrate
patients from80 mlligrans to 40 mlligrams and
not to pursue at this tinme further devel opnent of

the 80-milligramdose. Thus, the nmaxi mum proposed
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dose is rosuvastatin 40 nilligrans.

Rosuvastatin 40 nmilligranms of fers benefit
in key |lipid paraneters conpared to the
20-milligram dose for patients requiring nore
reductions to achieve their NCEP targets.

[Slide.]

This is data fromfive individual clinica
trials in our devel opnent program whi ch | ooks at
the effects on LDL-C with rosuvastatin 40
mlligrams and rosuvastatin 20 mlligrans. |n each
of these trials, the patient popul ati ons studies
were patients with Type Ila and Ilb
hyperchol esterolenmia with a cohort of patients with
het er ozygous fam |iar hyperchol esterol eni a
evaluated in Trial 30.

In each of these clinical trials, the
40-m | li gram dose added greater reductions in LDL-C
conpared to the 20-mlligramdose. |In four or five
of the clinical trials, there was a 7 percent or
greater LDL-C reduction seen with the 40-ml1igram
dose conpared to the 20-mlligram dose. Thus, for
patients requiring nore reductions in LDL-C or
non-HDL-C to achieve their NCEP target goals, the
40-m |l ligram dose offers benefits over the

20-mi | 1'i gram dose.
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Thus our proposed dose range is
rosuvastatin 10 to 40 mlligrams and, for the
remai nder of my presentation, | will focus on the
10 to 40-mlligram dose range.

[Slide.]

We studied the effects conparatively of
rosuvastatin in several clinical trials.

[Slide.]

The largest clinical trial conparatively
done was the STELLAR Trial, Trial 65, as presented
here. This trial included over 2,000 patients.
After a six-week dietary lead-in, patients were
random zed in an open-1|abel fashion to one of the
treatment arms with rosuvastatin, atorvastatin,
simvastatin or pravastatin, as shown, for six weeks
of treatnent.

Basel i ne characteristics in all treatnent
arns were wel |l -matched. The nmean age in the
popul ati on was 57 and the nmean baseline LDL-C 189
mlligrams per deciliter

[Slide.]

After six weeks of treatnent, this is the
response seen in percent change from baseline in
LDL-C. Rosuvastatin, 10 to 40 mlligrans on a

mlligramto-mlligram basis denonstrated greater

file:///C|/Results/0709ENDO.TXT (36 of 283) [7/15/2003 4:47:10 PM]

36



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

reductions than atorvastatin, simvastatin and
pravast atin.

Doubl i ng of the dose of statin therapy
yi el ded an approximate 4.5 to 5 percent further
LDL-C reduction. |If we assess the effects of
patients treated with rosuvastatin 40 mlligrans to
those treated with atorvastatin 80 nilligranms, we
saw an approxi mate 4 percent further LDL-C
reduction with rosuvastatin therapy.

[Slide.]

If we | ook at the distribution of LDL-C at
each of the treatnent arnms, we see that the
distribution of LDL-C was sinilar in each treatmnent
arm the nunber of outliers was simlar and the
medi an reduction in LDL-C seen with rosuvastatin 40
mlligrams was greater than that seen with the
ot her statin comparators.

[Slide.]

The STELLAR Trial was designed to perform
mul tiple pairwi se and dose-to-dose conpari sons on
other key lipid parameters. This is the response
in HDL-C after six weeks of treatnment in each of
the treatment arns eval uated. Rosuvastatin 20 and
40 milligrans rai sed the HDL-C approxi nately 10

per cent .
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Conparatively, the 10-mlligramresponse
rosuvastatin was statistically greater than the
10-m | ligramresponse of pravastatin. The
20-m | li gramresponse rosuvastatin was
statistically greater than the 20 to 80-m | Iligram
response of atorvastatin, the 20 and 40-mlligram
response of pravastatin and the 40-mlligram
response of simvastatin. The 40-m|ligramresponse
of rosuvastatin was greater than the 40 and
80-milligramresponse of atorvastatin and the
40-m | ligramresponse of both sinmvastatin and
pravastatin.

[Slide.]

We assessed the results on the inportant
paraneter non-HDL-C goal. Rosuvastatin, at the
40-m | li gram dose, reduced non-HDL-C by greater
than 50 percent. Conparatively, compared to
simlar doses of atorvastatin and simlar doses, or
hi gher doses, of sinvastatin and pravastatin,
rosuvastatin reduced non-HDL-C by a greater
percent .

[Slide.]

Now, to assess the effects on achi evenent
on NCEP targets at higher doses, we eval uated

rosuvastatin conparative to atorvastatin in a
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1 titration-to-goal study, Study 26

2 [Slide.]

3 This is the design of that trial. After a

4 si x-week dietary lead-in, patients were random zed

5 in a double-blind fashion to one of the treatnment

6 arnms With rosuvastatin or a conmon starting dose,

7 atorvastatin 10 milligrans, for twelve weeks of

8 active treatnent.

9 After twelve weeks, patients were then
10 subsequently titrated to the next highest dose if
11 they did not achieve their ATP-2 LDL-C targets.

12 Basel i ne characteristics in each of the treatment
13 arms were well matched. |In this popul ation of

14 patients with Type Ila and IIb

15 hyperchol esterol em a, the nean age was 57 and the
16 mean baseline LDL-C 187 nmilligrams per deciliter
17 [Slide.]

18 After 52 weeks of treatnent, this is the
19 response seen in the percent of patients achieving
20 target goal. 82 percent of the patients on

21 rosuvastatin 10 mlligrans achieved their target
22 goal without need for titration conpared to 59

23 percent of the patients on atorvastatin 10

24 mlligrans.

25 Overall, 96 percent of the patients
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achi eved target goal with a reginen of rosuvastatin
10 to 40 milligranms conpared to 87 percent of the
patients with a reginen of atorvastatin 10 to 80
mlligrams. Thus, overall, nore patients achieved
their target goal but, in particular, a greater
percentage achi eved target goal at the starting
dose without need for titration.

[Slide.]

I would like to conclude with an
assessnent of rosuvastatin in an inportant
popul ati on of patients, patients with severe
hyperchol esterol em a, heterozygous famlial
hyperchol esterolema. This represents an inportant
popul ati on of patients because of the severe nature
of their hypercholesterolema. They are difficult
to treat and have a frequency in the United States
popul ati on of approximately 1 in 500.

[Slide.]

W assessed the effects of rosuvastatin
comparatively in this population in Trial 30. This
is the design of that trial. It was a |large,
mul ticentered, nultinational trial. After a
si x-week dietary lead-in, patients were random zed
in a double-blind fashion to rosuvastatin or

atorvastatin 10 nilligrans.

file:///C|/Results/0709ENDO.TXT (40 of 283) [7/15/2003 4:47:10 PM]

40



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

In view of the severe hyperchol esterol eni a
at baseline these patients had, and the increased
efficacy they needed at the start of therapy, we
chose a strategy of starting these patients to
evaluate a 20-mlligramstarting dose. After six
weeks of treatnment, the patients were
force-titrated to the 40-milligram dose and then
ultimately to the 80-m I 1igram dose.

Basel i ne characteristics were well matched
in both treatnment arns. The nean age of the
popul ati on was 48, somewhat younger than the data
previously presented. That is not unexpected with
patients with heterozygous famlial
hyperchol esterol emi a. The baseline LDL-C
denonstrates the severe hyperchol esterol em a of
these patients approaching nearly 300 milligrans
per deciliter.

The results of the 80-m|ligramdose will
be presented to show the potential added benefits
of increased efficacy. However, in view of our
proposed dosing recommendations, | will focus ny
comrents on the 20 and 40-m | ligram dose response
for rosuvastatin.

[Slide.]

This is the response in the percent change
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frombaseline in LDL-C at each of the tinme points
and doses eval uated. Rosuvastatin 20 nilligrans
reduced LDL-C 47 percent and 54 percent reduction
at the 40-milligramdose, statistically greater
than the 20 and 40-nilligram dose response seen
with atorvastatin.

[Slide.]

If we evaluate the effects on HDL-C, a 12
percent and 10 percent increase in HDL-C seen with
20 and 40 milligrams of rosuvastatin, statistically
greater than the 20 and 40-m | ligramresponse seen
with atorvastatin.

[Slide.]

The greater LDL-C reduction translated
into nore patients achieving their ATP-3 target
goals. 37 percent of the patients with
rosuvastatin 20 mlligranms achieved the target goal
and nearly 50 percent with rosuvastatin
40 milligrans, both statistically greater than the
20 and 40-mlligramresponse of atorvastatin.

[Slide.]

If we focus in on that high-risk group of
patients requiring a target LDL-C of |less than 100
mlligrans per deciliter, 17 percent of the

patients achieved that target goal with
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rosuvastatin 40 nmilligranms conpared to 3 percent of
the patients with atorvastatin 40 mlligrans. This
was statistically different.

[Slide.]

So, in summary, data fromour dinical
Devel opnent Program has denopnstrated rosuvastatin
10 to 40 milligrams reduced LDL-C 50 to 62 percent
as presented in the dose-rangi ng studies.
Rosuvastatin | owered LDL-C and non-HDL-C nore than
atorvastatin, simvastatin and pravastatin across
the dose range. Geater increases in HDL-C were
observed.
More patients achieved NCEP goals with a regi mnen of
rosuvastatin 10 to 40 mlligrans than that with
atorvastatin 10 to 80 mlligrans, sinmvastatin 20 to
80 milligrans and pravastatin 20 to 40 nmilligrans.

I thank you and, at this time, | would
like to introduce Dr. Howard Hutchi nson who wi ||
di scuss the safety profile of rosuvastatin.

Cinical Devel oprent
Saf ety Revi ew

DR. HUTCHI NSON:  Good Mor ni ng.

[Slide.]

| am Howard Hut chinson, Vice President for

Cinical Research at AstraZeneca. Today, | am
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pl eased to be here to present the safety profile
for rosuvastatin.

[Slide.]

Dr. Blasetto presented the efficacy data
showi ng the overall benefits of a rosuvastatin
10-mlligramto 40-mlligramdose range for the
treatnment of patients with dyslipidema. However
the benefits of a new drug must al so be placed in
the context of the potential risks associated with
its use.

Wth this in mnd, I will now present data
whi ch addresses the |last two objectives of our
devel opment program This information will show
that the proposed 10-mlligramto 40-nilligram dose
range for rosuvastatin has a safety profile simlar
to other marketed statins, and that rosuvastatin
will have a | ow potential for significant drug-drug
i nteractions.

[Slide.]

The safety data | am going to present
today cones fromtwenty-seven clinical trials
conduct ed wor | dwi de.

About half the patients were fromthe United
St at es.

The overall database is conprised of over 12,500
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45
pati ents who have had over 14,000 patient years of
treatment with rosuvastatin at doses up to and

including 80 mlligrans.

[Slide.]
In presenting the safety data, | wll
focus on several key areas. First, | wll present

the overall denography of our patient popul ation
foll owed by exposure data, and adverse events.
will then focus on three areas of interest for
rosuvastatin and statins in general. They are the
l'iver, skeletal muscle, and renal effects.
I will finish with a brief presentation on
drug-drug interactions.

[Slide.]

This slide represents the overal
denography for patients in our
all-controll ed/uncontroll ed plus Real Tine
Laboratory Data or RTLD Pool. This pool represents
our largest pool with 12,569 patients and incl udes
patients exposed to rosuvastatin in both controlled
trials and in open-label extension trials.

As shown, the nean age for subjects in our
program was 58. Approximately one-third of the
patients were 65 years or ol der, and over 900 were

75 or over. Alnopst half of the popul ation was
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femal e, and two-thirds of the wormen were
post - nenopausal

[Slide.]

Wth regard to ethnicity, nost patients
wer e Caucasi an; however, over 1000 patients were of
non- Caucasi an descent.

[Slide.]

We set up our devel opnent programto be

inclusive. Patients with co-norbid conditions were

permitted to enter studies provided they were
stable at baseline and we all owed patients to enter
nost trials with a serumcreatinine level up to 2.5
mlligranms per deciliter

As shown, over half of the subjects
enrolled in the program had baseline rena
i mpai rment as determ ned using the Cockroft-Gault
formula. |In addition, over half of the subjects
had basel i ne hypertension, 36 percent had
docunent ed at heroscl erotic cardi ovascul ar di sease,
and 16.5 percent had di abet es.

[Slide.]

This slide shows the maxi mum conti nuous
duration of treatnent with the 5-mlligramto
80-milligram doses of rosuvastatin fromthe

clinical trial program As shown, over 1000
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patients were treated with each of these doses

I mportantly, over 7800 patients were treated with
10-m | Ii gram proposed starting dose, over 3900
patients were treated with the 20-nilligram dose,
and over 4000 were treated with the 40-mlligram
dose. O the 4000 subjects treated with the
40-m |l ligram dose, over 2000 initiated therapy at
this dose.

Hi ghl i ghted are the 24-week and 48-week
exposures. Note that over 1300 and 1800 patients
were treated with the 20-mlligramand 40-m | ligram
doses for 24 weeks or longer. 545 and 276 were
treated with these doses for greater than or equa
to 48 weeks. As previously discussed, patients on
80 milligrans were back-titrated to 40 nmilligrans
during the devel opnment program The 40-m | ligram
exposures seen in this table represent patients
back-titrated from80 milligrans and patients never
exposed to 80 mlIligrans. Inportantly, however, al
of the exposures greater than 48 weeks are in
pati ents who were never exposed to the 80-mlligram
dose and over 3700 patients in this pool were never
exposed to the 80-mlligram dose.

The last colum is the greater than or

equal to 40-mlligramtreatnent group. In this
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group, patients treated with 80-nmlligram dose and
back-titrated to 40 mlligrans were considered to
have been treated continuously with rosuvastatin
with at least 40 nmilligrans of drug.

This group is important because it gives
informati on regarding the potential for adverse
events to occur very late into therapy. Note that
1165 patients were treated for greater than or
equal to 48 weeks in this group and 874 for greater
than or equal to 96 weeks in this group

As you will see, the exposures generated
for this analysis are appropriate for evaluating
the overall safety of rosuvastatin at doses up to
and including 80 nmilligrans.

[Slide.]

Today, a detailed review of
patient-reported adverse events will not be
presented so that | can focus on the nore critica
i ssues addressed in the FDA briefing document.
Shown here are the key points sumari zing the
adverse event data.

First of all, the data showed that the
frequency and types of adverse events reported for
rosuvastatin were simlar to that of the conparator

statins in our program Second, the frequency and
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types of adverse events were simlar for the
5-mlligram 10-mlligram 20-mlligram and
40-m |l ligram doses of rosuvastatin.

However, at the 80-nmilligram dose,

i ncreased frequencies of nausea, nyalgia, asthenia,
and constipation were observed, in particular,
nausea, mnyal gi a, asthenia and constipation

I mportantly, rosuvastatin was well-tolerated in a
broad spectrum of patients regardl ess of age, sex,
ethnicity, the presence conorbidities such as

di abetes, hypertension, or renal inpairnment, and in
patients on nedications used to treat conorbid
conditions such as anti-hypertensive agents and
anti-di abetic agents.

[Slide.]

I would now like to turn our attention to
the effects of rosuvastatin on three organs, the
liver, skeletal nuscle, and kidneys. | wll start
with the liver.

As Dr. Oloff had nmentioned earlier, in
general, statins are well tolerated fromthe
perspective of the liver. Asynptomatic
transani nase el evations are reported for al
statins, and the frequency of the el evations

appears to increase with dose. Inportantly, these
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el evations have al nost never been associated with
liver failure. The effects of rosuvastatin on the
liver are simlar to that observed with other
menbers of the class.

[Slide.]

In the rosuvastatin program |iver
function tests were perfornmed at each visit. In
this section, I will present the percentage of
patients with ALT el evations greater than three
times the upper limt of normal on two occasions.
Note that the ALT el evations greater than three
times the upper limt of normal on two occasions is
consistent with the definition of persistent
el evations used in the |abels for other narketed

statins.

I will not present data on AST el evati ons.

However, AST elevations in our programmrrored the
ALT el evati ons.

We al so evaluated patients for ALT
el evati ons associated with increases in bilirubin.
Importantly, these elevations were rarely observed,
and, in those instances where they were observed,
they were al nost al ways associ ated wi th anot her
illness such as a malignancy or infectious

hepatitis.
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[Slide.]

Shown on this slide is the frequency of
persistent ALT elevations in patients treated with
rosuvastatin from5 to 80 nilligrans in the all
Control | ed/uncontrol |l ed plus RTLD Pool. The data
shows that the frequency of persistent ALT
el evations ranged fromO0.1 percent to 0.5 percent
at rosuvastatin doses from5 to 40 but increased to
1.4 percent at the 80-mlligram dose.

[Slide.]

This figure helps to put the overall ALT
results fromthe rosuvastatin programinto context
with that reported in the prescribing information
or summary basis of approval docunents for other
mar keted statins, specifically fluvastatin, 20, 40,
and 80 milligrams, |ovastatin, 20, 40, and 80
mlligrams, simvastatin, 40 and 80 mlligrans,
atorvastatin, 10, 20, 40, and 80 mlligranms and the
data for rosuvastatin.

On the x-axis is plotted the percentage
LDL-C |l owering for the various doses of drug which
represents the potential benefits that can be
achi eved at a particular dose. On the y-axis, the
frequency of persistent ALT elevations at a given

dose represents a potential risk of the dose. Note
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that rosuvastatin at doses from5 to 40 nilligrans
has a | ow frequency of elevations simlar that
observed with other statins. Only at the
80-milligramdose is an increase in frequency of
persi stent el evati ons seen. The increase in
frequency with rosuvastatin at the 80-m |l 1ligram
dose, however, is in the range observed for

mar ket ed statins. However, the increase observed
with the other marketed statins occurs at | ower

| evel s of LDL-C reduction

Overall, the data pertaining to possible
liver effects of rosuvastatin obtained fromour
devel opnment program support its safety with regard
to this organ.

[Slide.]

I would now like to turn our attention to
skel etal -nuscle findings. Simlar to persistent
ALT el evations, adverse skeletal -nuscle effects are
a recogni zed conplication of statin therapy.
Adverse effects such as nyopathy and rhabdomyol ysi s
have been reported for all statins. However, the
frequency of such reports is very low within the
recomended dose range.

[Slide.]

Simlar to the routine eval uati on of
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liver-function tests in our program creatine
ki nase or CK measurenents were performed at each
visit also.
In this part of ny talk, | will present
the follow ng information.
First, | will present data on CK
el evations greater than ten tines the upper limt
of normal. This is an objective neasure of the
potential of a statin to cause nuscle effects.
Next, | will present our cases of
myopat hy. I n our program we used a well
establ i shed definition of myopathy which is CK
el evations greater than ten tines the upper limt
of normal with associ ated ruscle synptons.
Sone of the patients in our program had
rhabdonyol ysis at the 80-m | ligram dose.
Currently, rhabdonyolysis is defined
several different ways in the literature. 1In the
FDA revi ew, rhabdonyolysis cases are defined as
those patients with myopathy who required
hospitalization to receive intravenous fl uids.
[Slide.]
Shown on this slide is the frequency of
both synptomatic and asynptonatic CK el evations in

patients treated with rosuvastatin at doses fromb5
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to 80 milligrams, once again in our |argest pool,
the all controlled/uncontrolled plus RTLD Pool. Qur
data shows that the frequency of elevations ranged
fromO0.2 to 0.4 percent at rosuvastatin doses from
5 to 40 but increased to 1.9 percent at the
80-milligram dose.

If we now | ook at these cases for patients
with nmuscle-rel ated synptons, we have our overal
myopat hy group.

[Slide.]

Shown on this slide are all synptomatic CK

el evations and those with a possible relationship
to treatment. Note that the overall nunber of
synmptomatic CK el evations at doses from5 to 40
mlligranms is low and sinmlar. The overal
frequency increases to 1.0 percent at the

80-m | ligram dose.

However, nmany of these patients had
synptonmatic elevations related to causes such as
heavy exercise or injury and many resol ved on
continued therapy at the sane dose of rosuvastatin.
If we exclude those cases with clearly identified
ot her causes, we have left the cases with a nore
|ikely association to rosuvastatin therapy.

A total of thirteen possibly
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treatment-rel ated cases have been identified, one
case each at 20-milligramand 40-m|1igram doses
and el even cases at 80-mlligramdose. The one case
observed at 20-nmilligramdose was in a patient who
was al so found to have a Coxsackie Type IV vira
infection at the tinme of the event. Coxsackie Type
IV viral infections have been associated with
myopat hy.

The patient at 40 mlligranms had a history
of asynptomatic CK el evations as high as 10,000 off
statin therapy who had a CK el evation to 15,000
three days after initiating a weight-lifting
program Because the patient had associated arm
pai n, he was hospitalized to rule out a nyocardia
infarction. After ruling out for myocardia
i nfarction and bei ng di scharged, the patient was
restarted on rosuvastatin 40 mlligranms and has now
remai ned on this dose for several nonths and has
been asynptomatic w thout CK el evations.

The el even cases of possibly
treatnment-rel ated nyopathy at the 80-m|ligram
gives a frequency of 0.7 percent at this dose.
Importantly, all eleven of these patients recovered
foll owi ng discontinuation of therapy. Seven

patients were hospitalized to receive intravenous
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fluids. During the program we also had two cases
of myopathy observed in patients on sinvastatin 80
m | ligrans which gave us a frequency of mnyopathy
for that group of 0.4 percent. One of these
patients was hospitalized to receive intravenous
fluids.

[Slide.]

The el even 80-m | ligram nmyopathy cases do
all ow us an opportunity to eval uate the possible
risk factors for nyopathy with rosuvastatin. The
three major risk factors that we identified at the
80-milligram dose were age, renal insufficiency,
and hypothyroidism It is inportant to note that
these are also identified as risk factors for
myopat hy with ot her marketed statins.

Wth regard to age, the frequency of
myopat hy was 0.2 percent in subjects |less than 65
years old and 2.3 percent in subjects 65 years of
age or older. Patients with a creatinine clearance
less than 80 milliliters per mnute had a myopathy
frequency of 1.2 percent at the 80-nmilligram dose
conpared to a frequency of 0.2 percent in patients
with a normal renal function or a creatinine
cl earance greater than 80 mlliliters per mnute.

However, whether renal insufficiency is
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truly an independent risk factor for nyopathy is
difficult to determne fromour data since we used
the Cockroft Gault formula and age is a significant
conponent in the creatinine-clearance cal cul ation

Al t hough hypot hyroi di sm was an excl usi on
criterion in our program two patients with
myopat hy did have an elevated TSH at the tine of
their event.

Wth regard to gender, we did not find a
sex- based predisposition to myopathy. However, of
the seven patients hospitalized to receive
intravenous fluids, five were femnal es.

[Slide.]

The data from our program show t hat
rosuvastatin was well tolerated froma
skel etal -nuscl e perspective. An increased
frequency of adverse skel etal -muscle effects
conpared to | ower doses of rosuvastatin was
observed at the 80-nmilligram dose. However, the
vast majority of patients were safely treated even
with the 80-mlligram dose.

How do the skel etal -nmuscl e data generated
fromthis program conpare to data for other
statins? To look at this, we |ooked back at CK

el evations greater than ten tines the upper limt
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of normal because this provide an objective neasure
for evaluating the potential for a dose of a statin
to cause nuscle toxicity.

In this slide, we conpare the effects of
rosuvastatin on this paraneter to results reported
for cerivastatin at 0.2 to 0.8 mlligranms,
pravastatin 40 and 80 milligrans, sinvastatin, 40
and 80-mlligrams, atorvastatin, 10 to 80
m | ligranms and rosuvastatin.

In this figure, we evaluate the overal
benefits of a dose of a statin with regard to LDL-C
| owering versus the risk of having a CK el evation
greater than ten tines the upper linmt of nornal.
Note that at rosuvastatin doses up to and i ncluding
40 milligrans, the frequency of CK elevations is
low and similar to that observed with other
statins. Only at the 80-nilligramdose where LDL-C
is reduced 65 percent does the frequency of
el evations increase above that observed for the
hi ghest doses of pravastatin, simvastatin, or
atorvastati n.

Al so observe the narked difference between
rosuvastatin and cerivastatin where at 35 to 40
percent LDL-C | owering, the frequency of CK

el evations is high
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One potential reason that the nunber of myopathies
with cerivastatin was high is that a nuch | arger
percent age of hyperchol esterol em ¢ patients need
LDL-C lowering in the range of 35 to 40 percent.

In order to get this lowering with
cerivastatin, patients needed to be exposed to
doses with a greater likelihood of affecting
skel etal nuscle.

[Slide.]

Overall, the skeletal -muscle data for
rosuvastatin programshow that it was well
tolerated at doses up to and including 40
mlligrams. At these doses, the frequency of
adverse effects was simlar to that observed for
other marketed statins, but as you have seen in an
earlier presentation, greater lipid nodification
can be achieved with rosuvastatin.

At the 80-milligramdose, patients
achi eved an additional 2 to 4 percent LDL-C
reduction over the 40-mlligram dose. However, the
frequency of adverse skel etal -nmuscle effects at
thi s dose increased above that observed for
rosuvastatin 40 mlligrams and the highest doses of
ot her marketed statins.

Al 't hough a smal |l nunber of patients
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experienced adverse skel etal -nuscle effects at the
80-milligram dose, nmany patients were safely
treated. 1200 patients under the age of 65 were
treated with the 80-nilligramdose and the
frequency of nyopathy in this group was 0.2
percent. Inportantly, all patients who had a
significant adverse event at this dose recovered.

[Slide.]

I would now like to turn our attention to
the effects of rosuvastatin on the kidney.

[Slide.]

Adverse statin effects on the kidney are
wel | documented in ternms of renal failure secondary
to nyogl obi nuria associated with rhabdomnyol ysi s.
However, other potential effects on the kidney are
not well docunented. Follow ng the conpletion of
the initial Phase |1l studies for rosuvastatin, an
i ncreased frequency of proteinuria was detected
predom nantly at the 80-milligram dose.

In response to this finding, additiona
i nvestigations were perfornmed to characterize the
frequency, nagnitude, and nature of the proteinuria
and to deternmine the potential for rosuvastatin to
cause acute or progressive injury to the kidney.

In this section, | will present the results of
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t hese anal yses.

[Slide.]

In the rosuvastatin program proteinuria
was evaluated primarily using dipstick testing. In
the general popul ation, a preval ence of proteinuria
up to 10 percent on dipstick testing has been
report ed.

Proteinuria can have an organic eti ol ogy,
such as that which occurs in patients with
di abetes, hypertension, and urologic infections or
it can be functional. Functional causes of
proteinuria include exercise, orthostatic
proteinuria, and proteinuria associated with
pr egnancy.

Proteinuria can occur due to changes in the

gl omerul us, the renal tubules or both sections of
the nephron. The types of proteins excreted can
hel p identify the source of the proteins.

G onerul ar proteinuria is due to | eakage
of al bumi n and ot her |arger nol ecul ar wei ght
proteins through the glonerulus and is the type of
proteinuria associated with di abetic kidney di sease
and hypert ensi on.

Tubul ar proteinuria, which you will see is the

pattern of proteinuria seen with rosuvastatin, is
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due to reduced absorption of normally filtered

| ow nol ecul ar-wei ght proteins. The acute and

| ong-term consequences of this type of proteinuria
are less well defined and nust be defined in the
context of the drug or environnental factor causing
the proteinuria.

[Slide.]

Shown here is Table 15 fromthe FDA
briefing docunment. For conparative purposes, the
data fromthe uncontrolled, open-I|abel extension
trials are omtted so that the pool only contains
data fromcontrolled clinical trials

Presented in this table are the frequency
of devel oping proteinuria at any tine, hematuria at
any tinme, or the conbination of proteinuria and
hematuria at any time for a given dose of statin.
The data in the proteinuria colum shows that the
frequency of proteinuria for rosuvastatin at doses
up to and including 40 mlligrams is sinmlar to
that observed for conparator statins. However, at
the 80-mlligramdose, an increased frequency is
observed.

The next col um shows the frequency of
hematuria with and without proteinuria. The

frequency of hematuria with rosuvastatin ranged up
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to 12 percent conpared to a frequency of up to 8
percent on the conparator statins. O her

eval uati ons, not shown here, have denonstrated that
i solated hematuria is not associated with either
rosuvastatin therapy or therapy with other statins.

The | ast col um shows the frequency of
proteinuria in conbination with hematuria fromthe
program \When conparing the data for rosuvastatin
with the data obtained for other statins, we find
an increased frequency of proteinurialhematuria at
the 80-mlligram dose and possibly a signal at the
40-mlligramdose. But note that, at the
40-m |l ligram dose of sinvastatin, we also see a
frequency of 0.8 percent.

[Slide.]

The observation of an increased frequency
of proteinuria and proteinuria in comnbination with
hematuria predom nantly at the 80-nmilligram dose
led to a series of investigations to characterize
the magni tude and nature of these findings.

First, we evaluated the patients with the
nmost significant shifts frombaseline in urine
protein levels to determ ne the anount and types of
proteins excreted. Shown in this table are total

protein and al bunmin excretion nornalized for
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urinary creatinine excretion in patients with a
shift fromnone or trace at baseline to 2-plus or
greater levels of urine protein.

In these patients, the nedian protein
excretion was only 0.6-mlligram protein per
mlligramof creatinine. This value correlates to
about 600 milligrans per day. Note that 150
mlligrams of protein excretion per day is
consi dered nornal .

O the total protein excreted, only about
one-third was albumn. In disease states where the
glonmerulus is affected, the vast mpjority of urine
protein excreted is albumin. Thus our, data
suggested that the proteinuria was not gl omnerul ar
in origin.

[Slide.]

El ectrophoresis results and anal yses of
urinary proteins frompatients who devel oped
proteinuria showed that it was primarily tubular in
origin. Qur analyses showed that the proteins
excreted were predom nantly al pha-1 mcrogl obulin,
beta-2 m crogl obulin, and retinol-binding protein.
These are proteins typically filtered at the
gl onmerul us but nornmally reabsorbed at the |evel of

t he tubul es.
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Back-titration of patients in our program
from80 mlligrans to 40 milligram all owed us
anot her opportunity to assess the nature of the
proteins in patients with proteinuria as well as
the reversibility of the proteinuria. The data
showed that at the 80-m|ligram dose, the greatest
el evation in urine proteins was for
| ow nol ecul ar-wei ght proteins and that foll ow ng
back-titration to 40 mlligrans, the greatest
decrease was in these sanme urine proteins

Qur evaluation of hematuria in patients
with proteinuria revealed that red blood cells were
present on m croscopi c eval uation. Myogl obin
| evel s were not elevated in these patients
confirmng that the hematuria was not secondary to
muscl e breakdown. Inportantly, in our
back-titration study, the conbination of
proteinuria and hematuria al so reversed with
back-titration.

Si nce the predom nant effect observed with
hi gh doses of rosuvastatin was a tubul ar
proteinuria, we performed a series of preclinica
eval uations to explore a possible mechanismfor the
effect.

[Slide.]
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I will start with the Preclinical data.
Preclinical toxicology studies for the various
statins show that all have tubular effects at very
hi gh exposure |evels.

However, in alnost all of these animal nodels, the
doses of statin leading to this effect al so caused
the animals to be noribund. Therefore, whether the
effects are a primary effect of the statin or due
to other secondary causes cannot be detern ned.

However, in one ani nal nodel, the
cynonol gus nonkey, the effect was observed at high
doses of rosuvastatin and pravastatin, but the
doses were not high enough to cause the aninmal to
becone noribund. The fact that the tubul ar
toxicity was observed in aninmal nobdels with al
statins, that the types of proteins present in our
clinical studies suggested a tubul ar proteinuria,
and that these observations appeared to be dose
related, led us to postulate that the proteinuria
was due to an HMG CoA-reductase inhibitory effect
in proxinmal tubule cells.

To explore this hypothesis, we eval uated
the effect of statins on al bumin uptake in Qpossum
kidney tubule cells. This is a well characterized

nmodel for evaluating the potential effects of a
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drug on renal tubul es.

The results of the studies | amgoing to
show you were later confirned in a human
renal -tubul ar-cell nodel

[Slide.]

Shown in this figure is the effect of
i ncreasing concentrations of various statins on
al bumi n uptake in the Opossum ki dney cells. The
statins that we are | ooking at are rosuvastatin,
atorvastatin, simvastatin, pravastatin and
fluvastatin. Note that with all of these statins,
wi th increasing concentrations, albumn uptake is
i nhi bi t ed.

[Slide.]

The degree of inhibition is closely
related to the degree of cholesterol inhibition in
these cells. Note that once approximtely 80 to 90
percent inhibition is observed, the percentage
inhibition in al bumi n uptake begins to rapidly
rise.

[Slide.]

To exam ne whether the observed effects
were due to HMG CoA reductase inhibition, we also
exam ned the effects of adding neval onate, the

down- st ream product of HMG CoA reductase, to the
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cells along with the statin.

This is the result of one experinent. The
data show that the effects are consistent with an
HMG- CoA-r educt ase i nhi bitory nechanism The
addi tion of neval onate reverses the inhibition
observed with sinvastatin and rosuvastatin and this
experinment has been repeated several tinmes with
different statins.

[Slide.]

Havi ng expl ored a potential nechanismfor
the effect, we are still left with an inportant
question. Wiy is proteinuria observed foll ow ng
therapy with high doses of rosuvastatin?

Two maj or characteristics of rosuvastatin
help to address this issue, First, rosuvastatinis
a highly effective inhibitor of HMG CoA reduct ase.
Second, approxi mately 28 percent of rosuvastatin
system c clearance is by the kidney, and this
occurs predom nantly by tubul ar secretion

For other statins, the degree of rena
excretion or the overall effectiveness in
i nhibiting HMG CoA reductase is | ess than that
observed with rosuvastatin.

[Slide.]

Al't hough we have shown that the
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proteinuria was predom nantly tubular in nature and
probably related to HMG CoA reductase inhibition,
the next inmportant question to address is whether
treatnent with rosuvastatin |leads to either short
or long-termrenal conplications.

To address the issue of short-termor
acute conplications, we present here our cases of
acute renal failure fromour program CQut of the
12,569 patients treated with rosuvastatin in our
program eleven patients were reported to have
acute renal failure, one case each at the 5, 10,
and 20-m | ligram doses, two cases at the
40-mi |l ligram dose, and six cases at the
80-m | ligram dose.

For the five cases at doses bel ow
80-milligram none were attributed to therapy with
rosuvastatin. O the six cases at the 80-mlligram
dose, four of those were associated wth myopat hy.
W are left with two cases of acute renal failure
at the 80-mIligram dose.

In these two patients on this dose, the
etiology of the renal failure is unclear. Both
pati ents had synptomat ol ogy suggesting a dehydrated
state prior to the onset of renal failure and both

had other conorbidities requiring treatnent with
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medi cati ons which coul d predi spose themto rena
failure i ndependent of therapy with rosuvastatin.
These cases represent two cases out of
264 patients who initiated therapy at the
80-mlligramdose and out of a total of 1583
patients treated with this dose. The current
dat abase contains over 4000 patients treated with
rosuvastatin 40 mlligranms of whom over 2000
initiated therapy with this dose. No cases of
renal failure have been attributable to therapy
with the 40-mlligramdose of rosuvastatin.
Overall, the nunber of cases of acute
renal failure observed in this program are not
unexpected given the size of the current database
with over 14,000 patient years exposure to
rosuvastatin.

[Slide.]

Havi ng shown that rosuvastatin is unlikely

to cause acute or short-termdetrinmental effects on

renal function at doses up to and including 40
mlligrans, we next explored the potential for
long-termtreatnent in patients with proteinuria
and proteinuria in conbination with hematuria to

lead to decrenents in renal function

To do this, we used a creatinine elevation
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greater than 30 percent as a marker for a potentia
renal effect. This is a sensitive marker and
represents a | evel of change of about three
standard devi ati ons above the nean change in
creatini ne observed in our placebo group for our
program

In evaluating long-termeffects, we once
again to go our all Controlled/uncontrolled and
RTLD data pool. It is, again, our |argest pool of
patients and includes patients with the | ongest
durations of treatnment with rosuvastatin.

This anal ysis includes patients who had a
shift fromnone or trace proteinuria at baseline to
2-plus or greater proteinuria at the end of
treatment. Using this level of change identifies
subjects with a greater |ikelihood of devel oping
treatment-related proteinuria and a | evel of
proteinuria that should lead to changes in rena
function if an association exists.

Note that simlar to the previous
anal yses, the frequency of proteinuria was | ow and
simlar at rosuvastatin doses from5 to 40
mlligrams but increased at the 80-mlligram dose.
O the patients who devel oped proteinuria, no

patient had a 30 percent creatinine elevation at
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72
the end of treatment at the 5-nilligram
10-mlligram or 40-mlligram doses of
rosuvastatin.

Two patients had an increase at the
20-mlligram dose and el even patients at the
80-milligramdose did have an elevation. O these
thirteen patients with el evations, only four
patients had a 30 percent increase above the
hi ghest creatini ne val ue observed during the
pre-random zation period. Al four of these
patients were at the 80-nmilligramdose and two of
the patients had myopathy. For the remaining two
patients, the elevations were |ess than 0.5
mlligrams per deciliter.

[Slide.]

If we now | ook at patients with
proteinuria and hematuria, who represent a subset
of the patients shown on the previous slide, we
find simlar results.

The data show that the nunber and
frequency of patients with this finding is
extrenely | ow at doses up to and including 40
mlligrams. An increased frequency is observed at
the 80-mlligram dose.

[Slide.]
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An eval uation of patients treated for 96
weeks or | onger gives additional information
regarding the long-termeffects of proteinuria. 1In
this slide is shown information regarding
protei nuria observed at any tine, at the |ast
visit, and the associated creatini ne changes
observed at the last visit.

The data show that the frequency of
proteinuria observed at any tine is greater than
the frequency observed at the last visit at a given
dose of drug. This suggests that although
proteinuria can occur, in many patients it does
decrease or resolve. This is denonstrated best in
the 80-mlligramgroup where the frequency at any
time is 16.8 percent but decreases to 6.3 percent
at the final visit.

The back-titration data, the greater than
or equal to 40-mlligramgroup, is also helpfu
because it contains inportant information in al nost
800 patients, in over 800 patients receiving high
doses of rosuvastatin. Note that the frequency of
proteinuria observed at any tine is simlar to that
observed at the 80-mlligramgroup. However, at
the last visit, in patients who are now al nost

entirely on the 40-nilligram dose, the frequency of
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proteinuria is simlar to that observed with | ower
doses of rosuvastatin.

Qut of 37 patients with proteinuria at the
80-milligramonly eight had proteinuria follow ng
back-titration to 40-m|ligram denonstrating that
proteinuria was reversible.

The creatinine data is also helpful. Note
that no patients with proteinuria had a creatinine
el evation greater than 30 percent at rosuvastatin
doses up to 40 mlligranms. Seven patients on
80-milligramhad an elevation. |In all seven of
these patients, the elevation resolved on
back-titration to 40 nmilligranms showi ng that the
creatinine elevations, like the proteinuria
findings were reversible.

[Slide.]

The results for patients with proteinuria
in conbination with hematuria, which is again a
subset of the patients in the previous slide,
showed simlar results, no evidence for a treatnent
effect at rosuvastatin doses up to and including 40
mlligrams. At the 80-mlligramdose, both
proteinuria and hematuria and the creatinine
el evations were reversible on back-titration.

[Slide.]
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In the FDA briefing docunent is a
description of a patient who had an abnor nal
urinalysis with a creatinine elevation and a rena
bi opsy. The clinical course for this patient has
rel evance to the long-termsafety of rosuvastatin
and is presented on this slide.

The patient is a 69-year-old African male
with a history of childhood renal disease, stasis
ul cers, and back pain treated with aspirin,
paracetenol, intramuscular penicillin injections,
and topical steroids. At baseline, the subject had
two urinalysis tests. One showed active sedi nent.
The other showed 1-plus proteinuria wthout active
sedi nent .

After 18 nonths, the subject had a serum
creatinine neasurenent of 1.6 nilligrans per
deciliter froma baseline of 1.1 mlligrans per
deciliter. The urinalysis showed proteinuria and
hematuria. A renal biopsy was performed which
showed acute on chronic tubulointerstitial changes.

The | aboratory abnormalities resol ved
foll owi ng di scontinuation of rosuvastatin, but
proteinuria recurred upon rechallenges wth
rosuvastatin 80 mlligrans and atorvastatin 40

mlligrams. This case shows that proteinuria can
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be observed with another statin if the patient is
suscepti bl e.

[Slide.]

Anot her nethod for evaluating the
potential adverse effects of a drug on rena
function is to evaluate the long-termeffects of
hi gh-dose treatnment in patients with baseline rena
| aboratory abnormalities since these patients m ght
be expected to show a greater susceptibility to
adverse renal effects of drugs.

In this slide, we conpare the effects of
treatment with at least 40 nmilligrans of
rosuvastatin for greater than or equal to 96 weeks
in patients with nornmal and inpaired rena
function. Note that, in general, serumcreatinine
| evel s tended to decrease in all groups and the
percentage of outliers was simlar in patients with
normal or inpaired renal function

[Slide.]

In sunmary, we have carefully evaluated a
proteinuria and proteinuria/ hematuria signal with
regard to frequency, magnitude, nature, and the
potential for rosuvastatin to cause acute or
| ong-termrenal parenchynal damage.

Qur data shows that dipstick positive
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proteinuria, primarily tubular in origin, was
observed predom nately at the 80-m | 1igram dose.
In a smal|l percentage of patients, this finding was
associated with mcroscopic hematuria. The data
show that the finding was transient in many cases,
reversi ble and not associated with long-term
detrimental effects on renal function. Al though
two cases of renal failure had a temporal
relationship to therapy with the 80-nilligram dose,
both of these cases had other identifiable causes.
At doses up to and including 40 mlligrams,
rosuvastatin was well-tolerated fromthe renal
perspecti ve.

An inmportant question to address is
whet her the prescribing information for
rosuvastatin should include renal nonitoring. As
shown by the data, routine urinalysis or creatinine
monitoring is not necessary. The data show that
treatnent wit rosuvastatin at doses from5 to
40 milligrams does not result in acute or long-term
adverse effects on renal function. Even at the
80-mlligram dose, any changes that were seen were
reversible with back-titration or stopping therapy,
so even at this dose, there is no evidence of a

long-termirreversible effect on renal function.
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[Slide.]

Havi ng now revi ewed our clinical safety
database, | would like to speak to the |ast
obj ective that we set for our program to determne
whet her rosuvastatin would have a | ow potential for
significant drug-drug interactions.

In this regard, | will present the results
of our drug interaction studies in the foll ow ng
areas; interactions with drugs that are netabolized
through interactions wi th cytochrome P450
i soenzynes or PgP transporters and interactions
with drugs known to result in an increased
potential for myopathy. in particular, cyclosporine
and genfibrozil.

[Slide.]

Qur drug interaction studies with the
cytochrome P450 3A4 inhibitors, ketoconazol e and
erythromycin, show that rosuvastatin is not
met abol i zed by this route. No effect on
rosuvastatin AUC was observed with ketoconazol e,
and with erythronycin, a clinically insignificant
0.2-fold decrease in AUC was observed.

Interactions with these sane two drugs
along with the results of the digoxin-interaction

study al so show that rosuvastatin does not interact
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with PgP transporters.

Finally, the result of the fluconazole interaction
study shows that rosuvastatin is not netabolized by
cytochronme P450 2C9 or 2Cl19

[Slide.]

I would now |i ke to address the issue of
interactions with cycl osporine and genfibrozil.

Qur drug-interaction study with cycl osporine
revealed a 7.1-fold increase in rosuvastatin plasm
concentrations.

Shown in this figure are the results for
rosuvastatin conpared to data reported for other
statins in the literature. The results for
rosuvastatin are simlar to the other statins
except for lovastatin, which appears to have the

| argest interaction.

Based on the 7.1-fold increase in
rosuvastatin AUC, the dose of rosuvastatin should
be linmted to 5 nmilligrams when used in conjunction
wi th cycl ospori ne.

[Slide.]

Shown next is our drug interaction study
with genfibrozil. 1In this trial, a 1.9-fold
increase in rosuvastatin AUC was observed. This

increase was sinilar to that reported for
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simvastatin, lovastatin, and pravastatin but |ess
than the interaction observed with cerivastatin.
Once again, based on the |evel of increase in AUC
and the known risk for myopathy when statins are
co-administered with genfibrozil, the dose of
rosuvastatin should not exceed 10-milligramin this
popul ati on.

[Slide.]

Because of the increasing use of other
fibrates, we perforned a drug-interaction study
with fenofibrate. As opposed to the 1.9-fold
increase in AUC observed in the genfibrozi
interaction study, no interaction was observed when
rosuvastatin was co-adm nistered with fenofibrate.

[Slide.]

Qur drug interactions studi es show that
rosuvastatin will have a | ow potential for
significant drug interactions. However, other
factors besides drug interactions nmay inpact
exposure to rosuvastatin and could therefore inpact
on safety. Data fromour clinical pharmacol ogy
program reveal ed that system c exposure to
rosuvastatin was not affected by age, sex, or the
presence of mld to noderate renal inpairnent.

In patients with severe renal inpairnent,
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rosuvastatin plasma concentrations increased
approximately 2 to 3 fold. Based on these
findings, we propose that the dose of rosuvastatin
islimted to 10-milligramin this popul ation
Rosuvastatin plasma concentrations were al so
increased in patients with severe hepatic
inmpairment. Note that, sinmilar to other statins,
rosuvastatin is contraindicated in patients with
active hepatic disease.

Phar macoki neti c eval uati ons were al so
performed to assess effects based on ethnicity. W
did find that exposure to rosuvastatin was
i ncreased approximately 2-fold in Japanese patients
in Japan. However, we do not know whether this was
due to environnental or genetic factors.
Importantly, no differences in exposure were
observed ampong Caucasi ans, Bl ack, or Hispanic
patients.

[Slide.]

This norning, | have reviewed for you the
safety results fromour program |In this program
doses of rosuvastatin up to and including 80
mlligrams were thoroughly explored in over 12,500
dyslipidenmic patients. This is the | argest NDA

ever submtted for a statin.

file:///C|/Results/0709ENDO.TXT (81 of 283) [7/15/2003 4:47:10 PM]

81



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Thi s program was inclusive. Approximately
one-third of the patients were 65 years or ol der
and a hi gh percentage of patients had
co-norbidities such as hypertension, diabetes,
renal insufficiency, and atheroscl erosis.

The data show that within the proposed
5-milligramto 40-nmilligramdose range, the safety
profile of rosuvastatin was simlar to other
mar ket ed statins.

At the 80-milligramdose, the frequency of adverse
skel etal -nuscl e and renal effects increases above
that observed for currently nmarketed statins.
However, even at this dose, the majority of
patients were safely treated. Inportantly, al
patients with an adverse event at the 80-m|ligram
dose recovered.

We have al so denonstrated that
rosuvastatin will have a | ow potential for
significant drug-drug interactions.

For those patients at risk for significant adverse
events due to drug interactions, our proposed
labeling will reflect the necessary information.

[Slide.]

Havi ng now revi ewed the overall safety

dat abase, the issue of selecting appropriate doses
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of rosuvastatin to market involves weighing the
potentials risks of a dose versus the potenti al
benefits afforded by its use.

A rosuvastatin 10-milligramto 40-mlligram dose
range is appropriate for the general popul ation of
patients with dyslipidem a.

Qur data which clearly denobnstrate the
excellent lipid nodifying benefits of the proposed
10-mlligramto 40-m|1ligram dose range at both the
starting dose and across the dose range conpared to
other currently marketed statins.

Al so, within the proposed dose range, rosuvastatin
brings a high percentage of patients to recomended
NCEP | i pid goal s.

[Slide.]

Wiy is a 10-milligramstart dose
appropriate for the general popul ation of patients
wi th dyslipidem a?

The reason is once again the overall favorable
benefit to risk of this dose.

Qur data shows that the 10-milligram dose
provides additional |ipid efficacy conpared to the
5-m|ligramdose, w thout showi ng a difference in
overall safety. As previously stated, for patients

on cyclosporine, a5 mlligramdose is avail able.
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[Slide.]

And last, why is a 40-mlligram dose an
appropriate top dose for patients with
dysli pi dem a?

First, our data show that the 40-m|ligram dose of
rosuvastatin provides additional |ipid-nodifying
benefits conpared to the 20-m|ligram dose.

Wth regard to safety, our program has
eval uated rosuvastatin at doses up to and including
80 milligrans. Doing this has allowed us the
opportunity to understand our drug and the
potential risks associated with its use.

The 40-nmilligram dose was studied in over 4000
patients with a denographic simlar to that of the
80-milligramgroup. Over 2000 subjects initiated
therapy at this dose. Qur data clearly show that
this dose was wel | -tol erated.

Adding to the favorabl e benefit to risk
profile for this dose is the fact that this is not
a recomrended starting dose. The 40-mlligram dose
is for those patients who do not achieve the
necessary lipid-nmodifying effects at the
20-m | ligram dose of rosuvastatin.

So, in summary, using 40-mlligramas the

top dose for rosuvastatin will provide an overal
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rosuvastatin dose range, which is safe and provides
addi tional |ipid-nodifying benefits over current
statin therapies.

I would now i ke to introduce Dr. Dani el
Rader fromthe University of Pennsylvania who will
briefly discuss the potential role of rosuvastatin
in the treatnent of dyslipidenic patients.

Dr. Rader.

The Rol e of Rosuvastatin
in the Treatnent of Dyslipidenia

DR. RADER  Thanks very nuch.

[Slide.]

| am Dan Rader. | direct a preventive
cardi ol ogy programat the University of
Pennsyl vania in the Lipid dinic there. | do
research in |ipids and atherosclerosis and | see
patients with lipid disorders. | am happy to be
here today to present to you ny thoughts, briefly,
on the potential role of rosuvastatin in the
treatment of dyslipideni a.

[Slide.]

I would like to start again by remninding
you, and | think you all know at this point, that
we have had a major evolution in the Lipid

Managenent Cuideline from 1988 to the nost recent
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ATP-3 Guidelines in 2001. These guidelines have
been refl ected by increasing aggressi veness of

chol esterol -l owering therapy frominitially a focus
on non-statin therapy to, nost recently, because of
the nmore aggressive guidelines, a focus on

hi gh- dose statins and conbi nation therapy in order
to be able to achieve the kinds of aggressive
targets that are recomrended in these guidelines.

I would Iike to point out that Dr. Don
Hunni nghake, who is here with us today, has been
part of the NCP fromthe beginning and, in fact,
chaired the Drug Therapy Section for all three of
the adult treatnment panels. So any questions you
have about NCP, we will certainly forward to Don

[Slide.]

What | would like to do so sort of set the
stage and explain to you why | think rosuvastatin
is an inportant addition to the therapeutic
armanentarium for dyslipidema is really to point
out that, in fact, we have difficulty achieving
goals in a lot of our patients with dyslipidem a.

To go back to data that is really based on
the ATP-2 Guidelines, this slide reflects four
different studies, all performed in the md- to

| ate-90's and published between '99 and 2001 really
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asking, in an observational sense, how well were we
doing in terns of getting patients to the ATP-2
goal s.

I will just point out here that even the
lowrisk patients on the left, only about
two-thirds of themwere at goal. The nediumrisk
patients in the nmiddle, only about a third were at
goal . The high-risk coronary heart-di sease
patients who need to be targeted to LDLs | ess than
or equal to 100 by these guidelines, only about a
fifth to a quarter were at goal. So, clearly, at
that tinme, nany patients were not at goal

Now, you might ask, maybe patients are not
being treated or maybe they are not being
appropriately titrated and naybe many of themare
just alnost at goal but not quite. But, in this
study, one of those four studies, the L-TAP Study
directed by Dr. Tom Pearson, who is also here with
us today, really shows that that is not the case
In fact, in L-TAP, a lot of the patients who were
not at goal were actually quite far from goal

Note that on the right a full 16.6 percent
of the patients, nearly as nmany as were at goal, as
shown at the left, were over 160 m|ligrans per

deciliter, far fromtheir goal of 100 and 45
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percent of the patients in L-TAP who needed to be
targeted to LDLs | ess than 100 were actually over
130. So | think this denponstrates that it is not
just in ternms of getting people to goal, that we
are getting alnost there but not quite there.

A |l ot of people have a long way to go
before they actually get their NCP goal s.

[Slide.]

This is a study by Ross Sinmpson and his
col l eagues that |ooked, in a real-world setting, at
followi ng nearly 3,000 patients asking what is
actual | y happening in these high-risk patients who
need to be targeted to LDLs | ess than 100. You can
see that, anong these patients, when they were
started on a statin, 47 percent, shown on the
right, got to goal at the starting dose. But over
hal f did not get to goal at starting dose.

I think this is an inportant point. Many
patients don't get to goal on starting doses of
statins. O that group of patients, 47 percent
were titrated but nore than half were not titrated,
again reflecting an inportant point. Physicians
often don't appropriately titrate patients to get
themto goal s.

Finally, | think perhaps nost inportantly,
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anong the patients who were titrated, only
one-third of those patients actually got to goal
So even anong titrated patients, two-thirds of the
patients did not actually get to goal. | think
this illustrates, and is sonething I amgoing to
come back to, it is actually difficult to get many
patients to goal even with appropriate titration

[Slide.]

This is recent data. This canme out in
Circulation a few nonths ago fromthe NHANES St udy.
This is data coll ected between 1999 and 2000 so it
really reflects treatnent in the nobdern era with
all the current statins that we currently have on
mar ket .

There is a lot of data in this report but
| just thought | would focus on one key issue which
is only 47 percent of the hyperchol esterol em c
patients who were being actively treated with drug
actually were adequately controlled. So | think
again, this suggests that yes, failure to treat is
a problem but even anpong treated patients, failure
to actually get adequate control and treat patients
to goal is a real issue.

Now, maybe it is just that patients are

not being titrated appropriately. Certainly, that
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woul d be a reasonabl e question to ask. But | want
to bring you back again to this study directed by
Dr. Christie Ballantyne who is also here with us, a
ACCESS Study, which took hyperchol esterol em ¢
patients, randonized themto five different statins
and then titrated as needed to get to goal

You will see again that, for LDL goals,
even patients random zed to atorvastatin titrated
as needed up to a maximumof 80 milligrans, only a
little over 70 percent of these patients actually
got to goal of LDL |ess than 100. For HDL
chol esterol, which, in general, is even harder to
reach, only about 60 percent of the patients on the
atorvastatin armgot to goal

So you can see that even when
appropriately titrated in a controlled setting like
this trial, it is difficult to get many patients to
goal .

[Slide.]

I have been focusing on our current goals
but I do have to tell you that, inthe lipid field,
many of us feel that our current goals may not be
aggressive enough. | amgoing to show you two
slides that kind of address that issue. One is

this slide that really plots the on-treatnent LDL
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chol esterol levels on followup in all the big
statin trials on the x-axis and the percent with
coronary heart-di sease events on the y-axis.

You will note that, for both secondary
prevention and primary prevention, there seens to
be a clear linear relationship between the
on-treatnment LDL chol esterol |evel and the percent
with coronary events. This is, admttedly, a crude
way to look at this but | think it gives us sone
i dea of this relationshinp.

| also want to point out that there are
two studies on this slide; the Heart Protection
Study, HPS, and the ASCOT Study that came out since
the ATP-3 CGuidelines. So we have new data coning
out even since those guidelines that address this
i ssue of, perhaps, maybe even | ower targets woul d
be appropri ate.

You will note that, in both of those
studies in the treated groups, the LDL chol estero
levels in the treated group, the nean | evel, was
wel | less than 100.

[Slide.]

I wanted to actually explore the Heart
Protection Study in just alittle nore detail with

this slide. | think this is really quite inportant
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for this concept of should we be treating people
even lower. So the Heart Protection Study enrolled
peopl e al nost regardl ess of their chol estero

| evel s.

I just thought I would show you this
anal ysis that the investigators did where they
| ooked at baseline LDL chol esterol by tertile. You
will note, in the highest tertile group, where the
mean LDL chol esterol was about 140, treatnment with
sinvastatin lowered LDL to a little over 100 and
| ower ed cardi ovascul ar events as you can see here.

In the lowest LDL tertile in this group,
the nmean LDL was slightly |less than 100 at baseline
and you can see that treatnment there | owered LDLs
into the 60s and al so significant reduced risk. O
course, we don't really know, if we took everybody
and lowered their LDLs into the 60s, whether we
woul d see even greater event reductions than we see
in the current statin trials.

But | think, based on data like this, many
of have concluded that the guidelines are very
likely to beconme nore aggressive with regard to the
need to treat LDL. Certainly, speaking for nyself,
based on data like this, | treat ny high-risk

patients, patients with coronary di sease and
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di abet es, sonewhat nore aggressively than just
targeting 100. | think | would really like to see
the LDLs even | ower.

I think you can inmagine, as our targets
get even lower, as our practice gets even nore
aggressive, it is going to be even harder to target
patients appropriately to these goals. So | would
suggest to you that, in fact, despite all the good
drugs that we have on the nmarket, there is still a
medi cal need in treatnment of dyslipidema. There
is a need for nore efficacious therapy to achieve a
few di fferent goals, one of which is greater LDL

and non-HDL chol esterol -l owering at the start dose.

I have al ready expl ained to you how many
patients don't get to goal on start dose and,
unfortunately, many physicians don't appropriately
titrate.

[Slide.]

I thought | would show you just one slide
with alittle bit of sort of conposite data that
real |y addresses direct head-to-head conparisons of
rosuvastatin at its 10-mlligramstart dose with
commonly used start doses of other statins. So

these two panels can't be conpared with each other
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They are really self-contained but if you | ook at
the left, these are three different trials, Trials
24 to 26, conparing rosuvastatin 10 mlligrans to
atorvastatin 10 milligrams in a head-to-head
compari son.

What | have selected to show you here is
actually the achi evenent of both the LDL
chol esterol and the non-HDL chol esterol goal s,
really the ultinate goal of the ATP-3 guidelines
You should be targeting both of these. You can see
that rosuvastatin 10 brought substantially greater
nunber of patients to this conbined goal than
atorvastatin 10.

Shown on the right, Trials 27 and 28,
i nvol ved direct head-to-head conparisons of
rosuvastatin 10 with sinvastatin 20 and pravastatin
20. Again, you see significantly greater bringing
patients to this conbined LDL and non-HDL goal with
rosuvastatin 10 conpared to the other two statins.

So | think it is safe to say that use of
rosuvastatin 10 mlligrans will bring a greater
nunber of patients to NCP goals and, | would
suggest to you, could have substanti al
public-health benefit with regard to that.

[Slide.]
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Now, | think the second need for nore
efficacy therapy in treatnment of dyslipidemais
clearly to achieve greater LDL and non- HDL
chol esterol lowering at maxi mal dose. We really
need therapies that will get our difficult-to-treat
patients down closer to the goals that we need to
treat these patients to.

[Slide.]

Now, to illustrate this point, | would
like to just briefly bring up famlial
hyperchol esterol emi a. The heterozygous form of
this condition is conmmobn. There are about 500, 000
patients in the U S. with heterozygous FH for a
frequency of about 1 in 500, nore comon, |
believe, than Type 1 di abetes, for exanple.

FH is a serious disease. Even with
treated with our current drugs, the average age of
onset of coronary disease is about 45 to 50 in nen
and about 55 to 60 in wonen and it is difficult to
treat. As | will show you in a second, nbst FH
pati ents cannot be adequately treated to NCP goal s
using our current therapies.

[Slide.]

In this slide, what | decided to do is

show you two different studies. These are two
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i ndependent studies both in heterozygous FH
patients, both directed by Dr. Evan Stein, who is
actually here with us today as well. One is a
study that you have already seen fromDr. Blasetto
on the left, but | just kind of encapsulated it
here, | ooking at rosuvastatin 40 milligrans and
atorvastatin 80 nilligranms in these high-risk FH
patients who are being targeted to LDL | ess than
100.

You can see that the rosuvastatin, as you
saw previously, got substantially nore of these
hi gh-ri sk FH patients to goal .

On the right, for conparison or to flesh
out this concept, | show you another study directed
by Dr. Stein that conpared atorvastatin 80
mlligranms, so the same conparator, to atorvastatin
40 milligramplus ezetimde, 10 mlligrans. You
will note that, although these are different
studies in different popul ati ons both involving
over 600 patients, by the way, you will note that
the atorvastatin 80 perforned about the sane. Only
about 4 percent of these high-risk FH patients got
to goal, and the conbination of atorva 40 plus
ezetim de got, again, about 17 percent of the

patients to goal.
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So | think the nain point here is
rosuvastatin 40 does do better than any other
singl e nonot herapy statin that we have on the
market in ternms of treating these
difficult-to-treat patients. But note that stil
| ess than one in five patients are getting to goal

So | think clearly, with this type of
severe hyperchol esterol emic patient, the future is
bei ng able to use rosuvastatin 40--we really need
that dose for these patients--and then addi ng on
combi nation therapies including the additional of
ezetimde to the rosuvastatin 40 to try to get nore
of these patients to goal

[Slide.]

I would like to turn for a minute to HDL.
HDL is a common condition, |ow HDL, and represents
an inportant medical need. It is one of the nost
common risk factors in patients with coronary
di sease. ATP-3 inportantly placed new enphasis on
low HDL as a risk factor and as a potential target
for intervention.

Data are increasingly suggesting that even
nmodest increases in HDL may translate into
substantial cardi ovascul ar risk reduction. So |

woul d I'ike to suggest that, in fact, another need
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in treatnment of dyslipidema is getting better at
rai sing HOL chol est er ol

[Slide.]

Dr. Blasetto already showed you data from
the STELLAR Trial |ooking at the conparison with
rosuvastatin with other statins in terns of HDL.

I thought what | would show you here is |ooking at
the sane trial but asking the question what did
rosuvastatin do in terns of raising HOL in a

| ow- HDL group, people with HDLs |ess than 40

You can see here on the left that the HDL
raising in this subgroup with rosuvastatin was
between 12 and 20 percent. So HDL raising
certainly conpares favorably to the best
HDL-rai sing drugs we currently have on the narket.

[Slide.]

Admittedly, it is difficult to predict
what increnental reductions in LDL and increnenta
increases in HDL will do in terns of reduction in
cardi ovascul ar risk. But the NCP and the ATP-3
report did nmake these follow ng estinates based on
observational studies as well as the randomni zed
controlled trials that we have avail abl e, and t hat
is that, for every 1 percent decrease in LDL

chol esterol, there would be expected to be a
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reduction of coronary heart-di sease risk by
approximately 1 percent and that, for every 1
percent increase in HDL chol esterol, there m ght be
expected to be a reduction in coronary

heart-di sease ri sk by about 3 percent.

So | think you can imagine that if, in
fact, these do hold true, that even increnental
further reductions in LDL, further increases in
HDL, could, in fact, translate into substanti al
further risk reduction for the patient.

[Slide.]

So, in sumary, | suggest to you that
there is a role for rosuvastatin in treatnent of
dyslipidemia, that, first of all, the greater LDL
chol esterol and non-HDL chol esterol |owering at the
start dose will, in fact, bring nore patients to
goal at start dose and | believe have public-health
benefits as a result.

Second, the greater LDL chol esterol and
non-HDL | owering at the maxi mal dose of 40
mlligranms will nmake it easier for us to treat our
patients with FH, other fornms of severe
hyper chol esterol em a, diabetics, many of whom are
also difficult to treat, and | would suggest to you

that we really do need this 40-nilligram dose to
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nmore effectively treat these patients.

Finally, the HDL raising of rosuvastatin,
al t hough increnental, certainly would be suggested
to result in increased reduction in cardiovascul ar
events as well.

So, in sumary, | woul d suggest to you
that, in fact, rosuvastatin does provide an
i mportant and val uabl e addition to the therapeutic
armanentarium for the treatnent of dyslipidem a.

Thank you very nuch.

DR. BRAUNSTEIN: Thank you for a lovely
conpr ehensi ve overvi ew.

W will now take a fifteen-minute break
and reconvene at 10:45 for questions fromthe
conmittee to the sponsor.

[ Break. ]

Questions fromthe Commttee

DR BRAUNSTEIN:. We will open up the
session for questions and answers fromthe
committee. The committee will also have an

opportunity for questions, both the FDA and the

sponsor, following the FDA's presentation. But now

we will restrict ourselves to sponsor's
present ati on.

Questions? Dr. Hennekens?
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DR. HENNEKENS: | was extrenely favorably
i mpressed with the size and scope of this
devel opment program as well as the conprehensive
presentations. Dr. Oloff, in his comrents, gave
us some two focused sets of charges that, perhaps,
m ght nmerit further consideration. One was he
spoke of perhaps the need for further safety data
directly conparing the 20 and 40 mlligrams at the
40-mlligramstart dose and tal ked about 600
patients or nore. Secondly, further clarification
of the new onset of proteinuria directly at the 20
and 40-m | 1igram doses, Dr. Hutchinson's Slide
Cs24, if taken at face val ue, suggested that those
rates were 0.3 at 20 and 1.3 percent at 40 which,
if real, would be a relative risk of 4.3.

So, perhaps, further clarification of
those two issues mght be hel pful in our
del i berations, either now or sonetine during the
day.

DR. BRAUNSTEIN: Do you want to respond to
t hat ?

DR, HUTCHI NSON: Just to clarify your
question, Dr. Hennekens, you are interested in the
frequency- -

DR. HENNEKENS: The second part related to
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your presentation was fromyour Slide CS34.

DR. HUTCHI NSON: Yes; the FDA's analysis
of our data.

[Slide.]

DR. HENNEKENS: Yes. |If you look at the
right-hand columm for the 20 versus the
40-mlligramdose, it was 0.3 to 1.3, just further
clarification of that would be hel pful to mne.

DR, HUTCHINSON: If | can show you the
data fromour |argest pool of patients which will
give you a better feel for the overall frequency of
proteinuria-hematuria in our program | may be able
to address your specific questions.

[Slide.]

This was data that was presented during ny
presentation. Now, this takes all patients in our
program that had urinalysis and creatinine
measurenents. It | ooks at what happens in patients
with the nost significant degrees of change
regardi ng proteinuria and hematuria from baseline
and t hen what happened in those patients at the end
of treatment with regard to creatinine changes

As you can see, the percentage of patients
that had proteinuria along with sone | evel of

hematuria ranged fromO0.10 to 0.2 percent at doses
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up to 40 nilligrans. W see an increased frequency
of this finding at the 80-mlligram dose.

What is critical here is to know whet her
or not this finding is associated with any effects
on renal function so we use this sensitive marker,
which is creatinine elevations greater than 30
percent, to evaluate whether or not the proteinuria
and the hematuria that was there had an effect on
t he ki dney.

As you can see, 0, 0, 1, 0, 8. Wen we go
back and eval uate these patients because, in our
program what we use for creatinine baseline was
the val ue of creatinine closest to Wek 0.

However, a nunber of these patients had multiple
basel i ne creatini ne measurenents.

This identified a group of nine patients.
If you go back and eval uate those patients, what
you find is that, in alnost all cases, what happens
here is that the patients don't even have an
el evation in creatinine greater than 30 percent of
t he maxi mum val ue observed the baseline. 1In the
few nunbers of patients, the one or two patients
that do have an el evation, the creatinine el evation
in these patients is less than 0.5 mlligrans per

deciliter.
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We do have, in a couple of these patients
al so follow up after discontinuation of therapy.
Fol | owi ng di scontinuation of therapy, what happens
is that creatinine elevation resolved in those
patients where we had foll ow up.

I think the 96-week data which | ooks at
proteinuria, hematuria and the creatinine
el evations al so gives you some inportant
informati on here as well. These are patients that
are going to be exposed for a nean of 2.4 years
wi th our drug.

[Slide.]

Here in these patients we are once again
| ooking at this conbination of proteinuria and
hematuria to determ ne whether or not it was
associated with any change in serum creatinine,
this 30 percent marker. Just to give you an idea
i f somebody had a creatinine change from
0.6 milligranms per deciliter to 0.8 nmilligranms per
deciliter, they would fulfill this criterion

But, if we look at this, what we find,
first of all, after 96 weeks, we had one patient in
the 40-mlligramdose group that met this
criterion, one patient at the 10-m|ligram group

If we ook for creatinine increases, we find that
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none of these patients had a creatinine increase.
We see that, at 80 nmilligranms, five patients had an
increase but, in our program because we
back-titrated patients from80 to 40 nmilligrans, we
had the opportunity to foll ow many of these
80-milligrampatients |onger term

What we find is that, in these patients
once they get back-titrated, |look at the frequency
of proteinuria and hematuria. |t now approxi mates
what we see at very | ow doses of rosuvastatin.
These are patients receiving high doses.
Importantly, those five creatinine elevations are
gone.

So, fromour patient, we have a very |large
dataset. W have a very large dataset in genera
| ooking at the 5, 10, 20, 40, and 80-mlligram
doses. | think we have provided very good data to
show what the estimates of this finding will be at
the various doses and we have al so provided very
substantial data regardi ng what the short and
| ong-term consequences of the findings are.

What we have found is that, in general,
transient, reversible, not associated with any
effects on renal function and, at the sane tine,

that 40-mlligram dose is giving patients
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106
addi tional significant LDL-C reductions which
provi de val ue.

DR. BRAUNSTEIN: Coul d you explai n what
the difference is between your table that you just
showed and Table 15 fromthe FDA? | know there are
m nor differences in nunbers of patients but it was
1.3 versus--you had 0.2 percent up there and they
had 1.3. So why the difference?

DR HUTCHI NSON: The difference is sinply
the type of evaluation that was done. In the FDA
eval uation, we are | ooking here at proteinuria,
hematuria and the conbination at any tine during
the program So this takes into account if soneone
had proteinuria at Week 2 but didn't have anyt hing
at the end of the day, they would get picked up in
this anal ysis.

It is a very good analysis if you want to
| ook for potential signals. But if you want to
eval uate what is happening with regard to rena
function, you need to foll ow these patients out
| ong-term and see what occurs. That is the
analysis that | followed up wth.

DR. BRAUNSTEIN: Dr. Wolf?

DR. WOOLF: Can you put those back?

DR. HUTCHI NSON: Yes.
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DR. WOOLF: Sort of followi ng up on the
same issue, what is the time course of the
devel opment of proteinuria and hematuria? 1Is it
seen within a few weeks? 1Is it seen in a few
mont hs? You tal ked about the etiol ogy of
proteinuria but not of the hematuria. Do you have
any idea where that is conming fron?

Then | have a final conment about your
suggesti on about not really--a recomendation that
we do not need to put | guess the termis a
"warning" in the | abeling about nonitoring for
protei nuri a.

DR. HUTCHI NSON: Several questions to
address here.

DR WOOLF: Tine course, etiology.

DR HUTCHI NSON: Yes; tine course, first.
Thank you very much. Wth regard to time course,
you can see that proteinuria occurs as early as two
weeks followi ng treatnent. W observed this
predom nantly at the 80-milligram dose. However,
proteinuria can occur later. But the tendency for
the proteinuria, as | showed you with the 96-week
data, is for the proteinuria, should it appear, to
resolve. But it can occur as early as two weeks.

Now, the second question was with regard
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to the hematuria. Wth regard to the hematuria, we
don't have an explanation for the hematuria. If |
can please see the Trial 99 table fromthe FDA
docunent, that does address, in sonme respects, the
hemat uri a.

[Slide.]

In response to our earlier findings from
the program we went forward and did a prospective
study | ooking at rosuvastatin 40 m|ligrans versus
simvastatin 80 mlligrams to try to characterize
the frequency of this finding in other statins and
also to understand a little bit about what was
happening with the proteinuria,
protei nuri a- hemat uri a.

This study did not have a placebo |ead-in,
a placebo treatnment arm but there was a dietary
|l ead-in, a six-week dietary lead-in period. During
that tinme period, patients had one or two
urinalysis sanmples. They were off statin therapy.

As you can see, during this time period,
we had a 3.4 percent frequency of proteinuria. The
proteinuria greater than 2-plus was 0.6 percent and
hematuria greater than 1-plus was 7.9 percent
during this period.

Following treatment with simvastatin 80
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and rosuvastatin 40, we find that hematuria, it was
roughly simlar in both of the treatnent groups.

We do see a suggestion, however, that there tended
to be slightly nore proteinuria with rosuvastatin.

We are not conpletely clear on where the
hematuria is comng fromwith regard to the
proteinuria-hematuria potentially seen with
rosuvastatin, particularly at the 80-mlligram
dose. What we know about the proteinuria-hematuria
is it seens to follow the sane type of course as
the proteinuria does, which is it is transient,
resolves with back-titration from80 nmilligrans to
40 milligrans and, once again, not associated with
any acute or long-termeffects on the kidney.

DR. WOOLF: Then, in regards to your
suggesti on about the |abeling, you have roughly 100
pati ents who have been followed on a 40-mlligram
dose for, | think you said two-and-a-half years

DR HUTCHI NSON:  Yes.

DR. WOOLF: One of whom devel oped
hematuri a-proteinuria. W are tal king about
patients who are going to be on this essentially
for alifetime. Wile twd-and-a-half years is
rewarding, a lifetinme is, hopefully, a |lot |onger

t han that.
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If you don't nonitor for it, you wll
never be able to know that it disappears when
it--to back-titrate. So it is non sequitur. You
have to nonitor to able to know that you have to do
somet hing about it. So, to me, it is a disconnect.

DR HUTCHI NSON: That's true if you are
using the 80-nilligramdose. However, we are not
suggesting that we are going to be treating
patients with the 80-m | ligramdose. Now, you say
100 patients, but if | can please see the 96-week
data again, because it is not really just 100
patients that we |ooked at in this program

Peopl e were not droppi ng out of our
program because of proteinuria and because of
increased creatinine. So we had the opportunity to
follow these patients |ong-term

[Slide.]

If we | ook at the 96-week data, which
showed earlier, you are tal king about 761 patients.
We are al so tal king about over 1,165 patients in
our programthat have been exposed to doses greater
than or equal to 40 milligramfor 48 weeks. So,
again, it is not only 100 patients. It is over
1, 000 patients.

DR. WOOLF: At the 40-nmilligramdose, it
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is 100.

DR. HUTCHI NSON: At the 40-mlligram dose,
here, that have never been exposed to the
80-mlligramdose; correct. It is 100. But, once
again, if this drug was causing significant effects
on the kidney, one would expect that what we are
seeing at 80 milligranms, you would expect to see
the residual of that effect once you drop these
patients back to 40 mlligrans.

W don't see it. In fact, the frequency
of the finding approxi mates the | ower dose. So,
with regard to nonitoring, you are dealing with
patients with atherosclerosis, diabetes,
hypertensi ons. These peopl e have fluctuations of
30 percent in creatinine that can occur at al nost
any tine.

It is more likely that they will get a
fluctuation of 30 percent in their serumcreatinine
fromthe other nedications that they are on or
their disease than they will due to rosuvastatin or
anot her statin.

DR. BRAUNSTEIN: Dr. Foll man.

DR. FOLLMAN: | would like to make a
comment about reversibility. | think it will be

easiest to nake this comment if you bring up Slide
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Cs35.

[Slide.]

I think that is not the one | want but |
think I can nmake the point with this anyway. Wen
were are | ooking proteinuria and hematuria and so
on, these are paraneters that will wax and wane
with tinme with biological processes that the
patients are undergoing with measurenent error and
who knows what. So, if you | ook over the course of
the trial and say, "Ch; | have a high rate of
proteinuria,” and then you | ook at the very | ast
visit and note that it is |lower, to what extent is
that evidence of reversibility or to what extent is
that evidence that you have a biol ogi cal process
that fluctuates sone.

So to really sort that out, you would need
a control group in some way. So this relates to
your comments when you say when you back-titrate
think from80 milligrams to 40 milligrans anpongst
those who had proteinuria, the rate went down.

Once again, | would like a control group
to really feel confortable that this is evidence
primarily of reversibility rather than just
fluctuations where you happen to catch them when

they had proteinuria and then, when you
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subsequently nmeasure it one nore tine, it is gone.

So we would like to believe that is
evi dence of reversibility, |I think. But we just
can't really conclude that w thout a control group

DR. HUTCHI NSON: Let nme show you sone data
froma substudy that we perfornmed in one of our
open-| abel extension trials where we took patients
that were on the 80-milligramdose and, when we
were back-titrating these patients, we perforned
very careful timed urine neasurenents as well as
ot her anal yses in these patients.

DR FOLLMAN: So this is where the group
as a whole is back-titrated at basically a fixed
point in time?

DR HUTCHINSON: This is within four weeks
of back-titration of patients from80 to 40
mlligrans.

DR FOLLMAN:  What was the reason for
back-titration? Was it based on the patient's
evi dence of proteinuria or clinica
characteristics?

DR HUTCHI NSON: Not at all

DR. FOLLMAN: So it was done to everyone?

DR HUTCHI NSON: This was done to everyone

in the program because we had | ooked carefully at
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our 80-mlligramdata and it felt, at that tine,
that the efficacy that we were getting did not
justify its use in the general popul ation because
of some of the adverse events we were seeing.

However, this is very strong evidence here
that the proteinuria was reversing. These are
patients on rosuvastatin 80 milligrams with
proteinuria. These are patients with el evated
urinary total proteins when they are on the
80-milligramdose and subsequently back-titrated to
40 milligrams. This is four weeks |ater

DR FOLLMAN: This is the whol e group?

DR. HUTCHI NSON: This is not everyone on
80. This is done in selected sites. The reason it
had to be done that way is because we were doing
careful tined urine collections as part of the
st udy.

I will show you the whole group in a
second.

DR. FOLLMAN:  Ckay.

[Slide.]

DR. HUTCHI NSON: But, in a very carefu
eval uati on of these patients, you see that going
from80 mlligrans to 40 mlligrans, we get a

substantial reversal and decrease in the
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proteinuria so, once again, suggesting that the
protei nuria was resol ving.

[Slide.]

Now, if we take the patients overall, and
there are 752 patients back-titrated here, from 80
mlligrans to 40 mlligrans, we see that the
frequency of 1-plus or greater proteinuria goes
from 12 percent down to 4.8 percent and greater
than or equal to 2-plus 7.5 percent down to
1.9 percent.

Wth regard to proteinuria-hematuria, 21
out of 46 of the patients here at a urine protein
di pstick blood greater than or equal to 1-plus. 20
of the 21 no |l onger had that conbined effect at
four weeks after the back-titration, once again
showing the reversibility, showing this goes away.

DR. FOLLMAN: Did you do the previous
slide in all the patients, the one with the figure
where you showed it went down nicely? It seened
that that was in the selected group that had high
protein, high urinary protein--

DR. HUTCHI NSON: This one was in patients
with elevated urinary total protein.

DR, FOLLMAN. So, once again, this is not

surprising to ne that there would be a tendency for
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it to go down. Once again, | want to sort out the
reversibility versus just fluctuations going down.
You sel ect themwi th high values, |ook at them
again, and they go down.

DR. HUTCHI NSON: | believe what we need to
|l ook at is the totality of the data here. This
signal is not seen in a |ot of people, first of
all. It is seen predominantly at the 80-mlligram
dose. W were not going to be treating patients
any longer with the 80-milligramdose so, in order
to be able to do these types of evaluations, these
patients provided a very nice cohort to study and
we used themto study the reversibility of the
phenonenon.

What is very inportant here is the
consi stency of the findings. The key issue here is
if proteinuria or proteinuria-hematuria is
important fromthe standpoint of causing an effect
on renal function, then, certainly, the patients
that had the greatest |levels of proteinuria and
proteinuria-hematuria and have it for the | ongest
duration, which would potentially be those with it
at the end of the day, would be the nost likely
group to have a creatinine elevation if an

associ ati on exi sted.
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But what is anmazing here is, out of the
thousands of patients in the program you eval uate
these people and then you conme down with one or two
people at up to 40 milligrams and a handful at 80
mlligrams. Wen you back-titrate the patients on
80 milligrans, the findings seemto reverse.

DR. BRAUNSTEIN: Dr. Carpenter?

DR. CARPENTER: Related to the same issue,
it seens that the concern that the proteinuriais
trying to predict is the concern of progressive
| oss of creatinine clearance. W are using
proteinuria here as an overall marker of gl omerul ar
functi on.

Yet, the studies that you have shown us
that exam ne the nature of the proteins in the
urine are evidence that this is primarily a tubul ar
problem | wondered if you had explored the
tubul opathy any further; that is, maybe sone of
this discordance is related to the fact that
gl omerul ar di sease is not what is happening but
tubul opathy is what is happening. Have you | ooked
at other tubular functions such as potassium
wasting, renal-tubular acidosis, things that could
potentially be conorbid events here that the

proteinuria could be marking and that we have not

file:///C|/Results/0709ENDO.TXT (117 of 283) [7/15/2003 4:47:10 PM]

117



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

really seen any data to effect.

DR. HUTCHI NSON: Yes. W certainly did
t hat .

[Slide.]

I can show you sonme data here regarding
serum cal cium  phosphorous and potassiumin the
patients with or without proteinuria on
rosuvastatin 80 mlligranms. You can see that there
are really no differences in the | evel of serum
creatini ne, serum phosphorous, or serum potassium
in patients with or without the proteinuria. So
this seens to be an effect predom nantly on tubul ar
transport within the tubules. W are not getting a
Fanconi's type of picture here with other
abnornalities present as well.

DR. BRAUNSTEIN: Dr. Watts?

DR. WATTS: Just to clarify. To ne,
titrate neans that you are adjusting the dose based
on sone indicator. |In the changing from 80
mlligrams to 40 mlligrans, it seems to ne that
back-titrate is not the correct term that you
sinply reduce the dose.

DR. HUTCHI NSON: That's fair.

DR WATTS: | want to explore what Dr.

Wool f raised and what Dr. Fol |l man rai sed and t hat
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is the time course and is this resolution or is
this variability? The slide you just showed

i ndi cated that 20 percent of patients in the
80-milligramgroup had proteinuria.

Tabl e 15, and that analysis that you
had- - Tabl e 15 of the FDA shows, by ny cal cul ations,
there are probably 180 patients in the 40 and
80-m | ligram dose who had proteinuria and over 300
pati ents who had hematuri a.

It seens to me you can | ook at the
occurrence of these events by visit. That would be
nmore convincing to ne than what you see at the | ast
visit represents a resolution rather than
variability because ny bet is, if this is sort of
an erratic process, that what you would see at any
visit is what you see at the last visit. It is
only if you |l ook over the totality of the exposure
that you see when it shows up

Whet her or not this is a problem a
clinically neaningful problem | don't know but |
share Dr. Carpenter's concern that changes in serum
creatinine may not be the best way to determ ne
whet her or not this is a clinical problem

DR HUTCHI NSON: Can | pl ease see the data

that | ooks at our control pool and | ooks at the

file:///C|/Results/0709ENDO.TXT (119 of 283) [7/15/2003 4:47:10 PM]

119



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

eval uations of proteinuria at various tine points,
please. | will try to address your question using
sone of our control data.

[Slide.]

This slide is alittle conplicated. | was
hoping to avoid this. But, having said that, what
we are doing here is using the controlled-tria
dat abase. One of the issues within any tinme
analysis is it can certainly be influenced if one
of the groups has nore visits, if the durations of
therapy are |onger.

We do know that for the 40-m|ligram dose
group in our program we started a |arge controlled
trial and we had nmore visits and we were
specifically trying to characterize sone of the
findings in our programusing that trial. So, in
general, there was a tendency for patients on 40
mlligranms to have nore visits and we know that,
fromour data, if you | ook at the placebo data, you
can see proteinuria even on placebo.

But here, what we are looking at, is there
are patients in our programthat had shifts in
urine protein to 2-plus or greater. This was our
standard definition when we were anal yzi ng our

data. So that is why I am showi ng you this.
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Nunbers may change a little bit, if you
are looking at slightly different |evels of
proteinuria but | think the trends are roughly the
same. We are |ooking at Wek 4, Wek 6, Wek 8 and
Week 12. Notice, for sone of the doses you see
zeros, and that is because, in the trials that
those patients were involved in, there just wasn't
a visit at that tinme.

But here, at four weeks, in the
rosuvastatin trials, we can see a signal up to 1.9
and 1.7 at the 40-milligramdose and, at the
80-milligramdose of rosuvastatin, it is 7.3, 8.4
percent at Wek 6 rangi ng anywhere from1 to 1.5.
If we go out here to Week 8, what we are seeing is
1 percent, 1.2 percent. |If we go out here to Wek
12, we see 0.8 percent.

Now let's | ook at our comparators. At
Week 4, we saw 0.3 percent here with sinmvastatin,
80 milligrans. |If we go over to Wek 6, we see a
rate as high as 1.6 percent on placebo, 1 percent
on atorvastatin 20. If we go out nowto Wek 8, we
see 2 percent here in atorvastatin, 22 percent in
simvastatin 20 and, if we go out here to Wek 12,
we see rates as high as 1.3 percent.

So, at the end of the day, the proteinuria
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can be seen as early as Wek 2 but it appears at
various time points. There is no consistency with
regard to, "I can tell you by Wek 6 you are going
to see all the proteinuria."

As you can see fromthis analysis, you can
see rates as high as 2 percent in patients on the
conparators where there is a reasonabl e nunber of
patients on the conparators. So what we are seeing
at 40 mlligrans does not appear to be
significantly different than what we are seeing
with the conparators.

The fact that we did nore nmeasurenents at
40 milligrans is probably contributing in part to
the signal that you start to pick up at the
40-m | li gram dose group when you | ook at
proteinuria at any tine.

| hope that hel ps.

DR WATTS: | would like to see that slide
for alittle bit Ionger.

DR. HUTCHI NSON:  Sure.

DR WATTS: It could be made |ess
conplicated if, where you have no patients, you
simply put an X and not a 0 because there are | ot
of Os in the incidence colum where there are 0 in

t he nunber - of - subj ects col um.
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But, following the 40-nilligram dose
across, it looks like there is | don't know whet her
to call it an incidence or prevalence as it
continues, because | don't know whether they are
the sane patients or new patients, but it is
between 1 to 2 percent. That is not consistently
seen for any of the other groups.

DR. HUTCHI NSON: Part of the reason is
because they haven't been neasured at sone of these
weeks so you are not picking it up. But, at the
end of the day, | think the inmportant point here is
that you can pick up proteinuria with the other
statins. It is there. Wether or not that
represents background or whether or not the statin
is causing an effect, we don't know.

But, if you renmenber, we presented one of
the cases in a South African patient who had a
creatinine elevation along with proteinuria and
hematuria and, in that particular patient, the
rosuvastatin was stopped. The abnormalities went
away. The patient was rechallenged with
rosuvastatin. The abnormalities, the urinalysis
abnormalities, cane back. It was stopped. It went
awnay.

The patient was then rechallenged with a
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| ower dose of rosuvastatin, 40 milligranms. And the
urinalysis findings came back. So | think in sone
patients there is the potential that this effect
can be seen.

But whet her or not the nunbers we are
seei ng here are background or actually a
statin-related effect, especially for the other
statins, it is difficult to know. | think, with
rosuvastatin at 80 mlligranms, we are certainly
seeing a signal and there is potentially a signa
at the 40-ml1igram dose.

But, once again, the key thing here is
what happens in this patients with snall amunts of
proteinuria? |s the proteinuria at the end of the
day resulting in any long-termor short-term
detrimental effects on renal function? This
programis a huge program and we are just not
seeing it.

DR. BRAUNSTEIN: Dr. Kopp?

DR. KOPP: | have a couple of comrents
Maybe | could start with this slide. One of the
problens here is that it only twel ve weeks of data.
You coul d conclude, on the basis of what you said,
that 80 mlligrans of rosuvastatin is safe because

there is no proteinuria at Week 8 and Wek 12. |
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think it sinply points out the nore valid issue is
what happens after 48 weeks and 96 weeks.

DR. WATTS: There are no patients in the
80-milligramgroup at Wek 8 and Week 12

DR. KOPP: Onh; is that right? Sorry

DR HUTCHI NSON: That's right. Exactly.
There are no patients.

DR. WATTS: That is why | amsaying it is
an unnecessarily conplicated slide because there
are 0Os where there are zero potential to have data.

DR. KOPP: Fair enough. Thank you for
clarifying that. There are two issues | would like
to make as comments. The first, one of the reasons
for this variability is that dipstick proteinuria
is not the ideal way to neasure it. It may be the
only practical way in a database of 12,000 patients
but I think we need to recognize that urine
concentration has a lot to do with whether the
di pstick is positive or not.

In fact, if you want to be devil's
advocate, you could say, with progressive
tubulointerstitial disease, one of the first
features of renal function to decline is the
ability to concentrate. 1In a nore dilute urine,

you woul d tend not to see the proteinuria.
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I am not necessarily sure that that is
what is going on here, but | think sone of this
variability of proteinuria here, say, 4 percent of
the tinme and then only present in 2 percent of the
patients at the end of the study, may have to do
with the Iimtations of dipstick proteinuria. So
that is one comrent.

The other comrent is | think the node
that | amthinking about, and | suspect sone of the
ot her people are, too, is this an agent that causes
tubul opathy that may take a year or two to appear
and cause proteinuria in a small fraction of
patients, maybe 2 percent, maybe 4 percent, of
patients which eventually wi Il danage gl onerul ar
filtration by damagi ng the effect of glomeruli as
well and lead to a rise in creatinine. But that
may go on at three and four and five and six years.

I think we can't exclude that possibility.
Many tubular toxins, in fact, take many years to
cause their danmage. Lithiumwould be a chronic
class exanple. So that is two comments

A coupl e of specific questions. Could you
put Slide CS25 which was your data about
protein-to-creatinine ration and

al bunmin-to-creatinine ratio. The point here is
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that glonerular proteinuria typically has nore than
50 percent albunmin; that is, nmore than 50 percent
of the protein in the urine is albumn

As you point out, 0.3 is less than 50
percent of 0.8. The probability is that that
represents a nmean of many patients. So, do you
have the specific data what fraction of these
roughly 300 patients had gl onerul ar proteinuria?
Was it, in fact, zero or was it a few?

DR HUTCHINSON: It is not zero. Were we
have SDS page information, it does show that the
predom nant pattern that you see is the SDS page,
the tubul ar pattern.

If | can please see the data fromwe
| ooked at patients in our programthat devel oped
1-plus or greater proteinuria to | ook at what types
of patterns woul d be seen on gel el ectrophoresis.

I want the slides with the patients--

DR KOPP: Wiile we are | ooking for that,
the page data are nice, but, in fact, you can get
it fromthe 300 patients where you neasured
al buni n, neasured protein, neasured creatinine and
sinmply determne. That mght be interesting to do

DR HUTCHI NSON: | can show you sone data

in that regard, too, because we did so sone of
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these neasurenents as well. After | speak to these
two slides, | think it would be worthwhile with
regard to eval uation of our renal findings, we had
several experts in the field of nephrology | ook at
our data and advise us on how to appropriately
eval uate our data in this |arge database.

We have Dr. Ed Lewis with us today.
think it would be appropriate for Dr. Lewis to nake

a couple of coments in this regard as well. But

here we are | ooking at patients on the 80-nmilligram

dose in our program | think that this has--

[Slide.]

No; this is not the slide | would like to
see. Can | please have the slide with the patients
who went fromO to 1-plus proteinuria. That has a
couple of things reversed on it. Gve ne the data
on the back-titration from80 to 40 with the
different types of proteins that were neasured.

DR BRAUNSTEIN: While they are | ooking
for that, perhaps we can take the next question.

DR KOPP: Can | ask a second question
whi ch changes, now, to the use of the drug in
cycl osporine. Cyclosporine is also a
proxi mal -t ubul e nephrotoxin. Do you have any

conment about the occurrence of increased
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proteinuria in patients who were on cycl ospori ne,
rosuvastatin was added, and then the same question
with regard to creatinine elevation. Again,

cycl osporine el evates creatini ne by henodynanic
mechani sms, |ater by fibrosis. Does rosuvastatin
potentiate those effects?

DR HUTCHI NSON: The studies with
cycl osporine were very short-term Predom nantly,
they were pharnmacoki netic studies and we did not
pick up issues with regard to proteinuria or with
creatinine elevations in those patients. But, in
those studies, we were using | ow doses. |
apol ogi ze for the time it took to get this slide.
Hopefully we will find the other one in a second.

[Slide.]

These are patients in the substudy who had
ti med overnight urine collections, back-titration
from80 mlligrans to 40 nmilligrans. These are the
various proteins that were | ooked at along with
n- acet al - gl ucose am ni dase activity. Wat we see
at the 80-mlligramdose is that the proteins that
were nost prevalent in the urine were al pha-1
m crogl obulin, retinal-binding protein. W had
| ower |evels of beta-2 microglobulin, albumn

transferrin and 1gG but part of this was just due
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to stability issues with beta-2 mcroglobulin.

VWhat is critical here is, once we
back-titrated patients to 40 mlligrans, the
| argest changes that we were observing were in the
al pha-1 mcroglobulin and retinal -binding protein
groups. W saw snaller changes with regard to the
ot her groups.

Have we found the other slide? We wll
have to try to find that over the break

DR. KOPP: One other question, and | can
yield the floor. How about glycosuria, a follow up
on Dr. Carpenter's question. Any glycosuria in
t hese patients?

DR. HUTCHI NSON:  No.

If the Chairman will allow, | can have Dr.
Lewi s cone up and coment.

DR. BRAUNSTEIN: | think what we woul d
like to do is to actually continue this discussion
after the FDA's presentation. But | wanted to give
Dr. Neylan an opportunity to ask his question

DR. NEYLAN. Thank you, M. Chairman. Two
question, both relating to renal effects. The
first, as the sponsor has shown, | think the
tubul ar-protein conposition is certainly

consistent--or, rather, the protein conposition is
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certainly consistent with a tubular site. | am not
convi nced yet that | understand whether this is a
functional or nore structural effect, though

The reason | raise that is that this issue
of hematuria arising in roughly the sanme incidence
or preval ence as the proteinuria suggests the
possibility that, indeed, there is a structura
el ement here. As we know, a protein in the urine
can be found in a variety of otherw se nornal
states. Hematuria is quite a bit less frequent.

The dipstick is certainly a conveni ent way
of looking for the presence of henobglobin but it is
a surrogate for a microscopic exam nation of urine
sedinent. Urine sedinment that shows a |lot of cells
and casts certainly raises the possibility of an
activity or inflanmatory state or even a state of
i ncreased turnover, be it tubular cells or
gl onerul ar cells.

So ny question is when you received the
approvable letter roughly a year ago and went back
to do nore detail ed anal ysis of these rena
findings, did you have opportunity to incorporate
some eval uations of the mcroscopic elenments of the
urinalysis, |ook at sedinent beyond just the

di pstick and so could you share those with us?
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DR HUTCHINSON: | don't have a slide to
show that, but we did have urine sedi nent
eval uations on our patients with proteinuria and it
did not show that these patients were having an
active urine sedi nent.

DR. NEYLAN. How about in those patients
that had hematuria by dipstick? Wre you able to
do any microscopi c exam nati ons of those urines?

DR HUTCHI NSON:  We know it is red bl ood
cells. Unfortunately, it is inpossible nowto go
back at this stage and | ook at those previous
urines sinply because you need to | ook at fresh
sanpl es for the appearance of the red bl ood cells.
This is something that we are doing now in our
studi es going forward but we don't have the sanples
to go back and eval uate them for red-bl ood-cel
mor phol ogy.

DR. NEYLAN. M second question relates to
cycl osporine. You nentioned that you were able to
do a small study in heart-transplant recipients who
were receiving cyclosporine as presumably one of
the elements of their maintenance i mmunosuppressive
regi nen.

I am going to guess that, since nost

heart-transpl ant patients are not on cycl osporine
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nmonot herapy, that this was a mnultidrug reginen.
Were you able to tease out the potential inpact or
interaction of cyclosporine fromany other el enents
in this regimen since there are well-known
interactions with a variety of other

i Munosuppr essant s?

DR HUTCHI NSON: No; we have not done
t hat .

DR. NEYLAN. | noticed the |abeling of
other statins does not necessarily get as specific
as cycl osporine but mentions that, in the face of
i mmunosuppressants, there can be warni ngs attached.

DR. HUTCHI NSON: One thing that we did do
was go back and | ook at our database and | ook at
our hypertensive patients on various types of
anti hypertensi ve treatnents because sone
anti hypertensive treatnents certainly can have
effects on the tubules to see if patients having
treatment with those anti hypertensive agents
i ncreased the possibility of having proteinuria.

[Slide.]

So here we are | ooking at our highest
proposed dose of rosuvastatin, the 40-m|ligram
dose. W are looking at the association with

various anti hypertensive drugs of proteinuria, so
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we are | ooking at ARBs, ace inhibitors, calcium
channel bl ockers and diuretics.

As you can see, yes would nean that they
were on the drug. No means not on the drug. This
is the percentage with 2-plus or greater
proteinuria, the percentage with 1-plus or greater

proteinuria. As the data shows, there is no

evi dence that patients on these drugs woul d have an

i ncreased frequency of proteinuria.

So, once again, if there was sone
susceptibility there, we would expect to see an
i ncreased frequency and that is not happening.

DR. BRAUNSTEIN:  Thank you.

We will now have the FDA s presentation.
Foll owing that, there will be sone nore questions
fromthe conmttee, both to the FDA and to the
sponsors.

DR BRAUNSTEIN. Ms. Mele will give the
ef ficacy presentation.

FDA Presentation
Ef ficacy

MS. MELE: Good norni ng.

[Slide.]

My nane is Joy Mele. | amthe FDA

statistical reviewer for the Crestor application.
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[Slide.]

I will be giving a short presentation on a

few efficacy issues, so we are back to efficacy
now. First, | will show the dose-response effect
on LDL for rosuvastatin in three studies, Studies
8, 33 and 65. Then | will present a detailed
conpari son of rosuvastatin to atorvastatin using
data from Studies 33 and 65. Lastly, | wll
describe the effect of rosuvastatin on HDL.

[Slide.]

To show t he dose-response effect on LDL,
will presenting data fromthree dose-response
studies in Type Ila and Ilb patients, Studies 8, 33
and 65. You have already seen data today from
Studies 8 and 65. 8 was conbined with Study 23 in
the sponsor's presentation. | will show you the
data fromthese two studies and al so from Study 33.

Recal |, the doses in Study 8 were 1, 2.5,
5, 10, 20 and 40. In Study 33, dosing ranged from
5 mlligrans to 80 and, in Study 5, an open-I abel
study, dosing ranged from10 mlligrams up to 80
mlligrans.

Studi es 33 and 65 both included
atorvastatin arns. The sanple sizes in each

treatnment group varied considerably across these
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studies with only about 15 in each group in Study 8
to about 40 in Study 33 and about 160 in each
treatment group in Study 65. The baselines were
simlar across the studies at about 190 nilligram
per deciliter.

[Slide.]

This is a plot simlar to what the sponsor
has al ready shown you. Here is plotted the nean
LDL percent change from baseline for the full dose
range of rosuvastatin studied in the three trials
just described. | wanted to show here the
consi stency of the results across these individua
st udi es.

Study 8 is shown in blue, Study 33 in
green and Study 65 in red. The Y axis goes fromO
to 70 percent.

Looki ng at each dose, and taking into
consideration the variability of these estimates,
woul d concl ude that the responses are very sinilar
across these studies. A dose response is evident
in each study although, at the high end of the dose
range, the 40 and 80-m|ligram doses, we see snall
di fferences of about 2 to 3 percent suggesting a
| eveling off of effect.

The benefit of doubling 20 mlligrans to
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40 is evident in Studies 8 and 33, and the sponsor
showed this very nicely on a side earlier, but not
so evident in Study 65, the very large trial. Note
that the 5-milligram dose, which is plotted here,
provi des about two-thirds of the | owering seen for
the 40-mlligramdose, about 42 percent for 5 and
60 percent for 40. Dr. Lubas will make sone

addi tional comments about the 5-m|ligram dose in
his presentation.

[Slide.]

Fromthe data presented earlier by the
sponsor, it was evident that the rosuvastatin is
nmore potent than any other marketed statin on a
mlligramper-mlligrambasis. Looking across the
dose range, though, at what doses are rosuvastatin
and atorvastatin conparable? Is twi ce the dose of
atorvastatin needed to obtain conparable LDL
| owering? How about four tines the dose? | wll
address these questions in the next few slide
slides by showing the treatnent differences in the
96- percent confidence intervals.

[Slide.]

First let's ook at a conparison of
rosuvastatin versus two tinmes atorvastatin. Using

the data from 33 and 65, the two | argest
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dose-response studies in Type Ila and Ilb patients,
I have plotted the nmean treatnent difference in the
90- percent confidence interval for the difference.
The values to the left of the 0 |line favor
rosuvastatin while the values to the right favor
atorvastati n.

At the top of the graph is 5 mlligrans
versus atorvastatin 10. Then there is 10 versus
20, 20 versus 40 and 40 versus 80. Study 33 is
pl otted above Study 65 for each of the pair of
esti mates.

Focusing first on the blue boxes, the
results |l ook quite consistent, a difference of
about 4 percent in favor of rosuvastatin is seen.
The confidence intervals for Study 65 are tighter
than for Study 33, as would be expected, given the
| arge sanmple size, and the differences seen in
Study 65 are statistically significant. This is
the 0 Iine, and so you can see that these estinates
do not overlap O.

I just wanted to point out about the
confidence intervals. These confidence intervals
suggest that it is plausible that differences as
small as 1 to 2 percent could be seen, not a

clinically inportant difference. But they also
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suggest that differences as |large as 8 percent
could be seen as well, which would be an inportant
di fference.

Since 40 is the highest proposed dose for
rosuvastatin and 80 is the highest marketed dose
for atorvastatin, | would like to examne this
conmparison further.

[Slide.]

Looking first to the graph on the left,
these box plots show that 25th, 50th and 75th
percentiles. The individual observations are
pl otted over the boxes. The overlap of the box
pl ots show that sonme patients taking atorvastatin
80 can achi eve LDL-1|owering conparabl e to changes
seen for 40 mlligrans of rosuvastatin although the
relationship of the boxes shows that a higher
percent age of rosuvastatin patients will achieve
significant decreases. The cunul ative
distribution plot to the right here, reiterates
this point. The red line is rosuvastatin and the
blue line is atorvastatin 80. The difference
between the lines is illustrated by this vertica
line at 60 percent.

About 23 percent of atorvastatin patients

had a decrease of 60 percent or nore while about
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twi ce as many rosuvastatin patients had a decrease
of 60 percent or nore.

[Slide.]

What about four tines the atorvastatin
dose? Notice that all the confidence intervals
overlap 0. Three estinmates favor atorvastatin and
two favor rosuvastatin, so there is no consistency
across the estimates although the two estimtes
from Study 65--that would be these two
estimates--are close to 0 and suggest
comparability.

Now let's go on to HDL

[Slide.]

There were four placebo-controlled,
fi xed-dose, phase-I11, trials in the origina
Crestor application. The HDL results for these
trials are listed here. The second col unm shows
the baseline. The baseline in Studies 8, 23 and
24, all studies in Type lIla/llb population, is
about 50 milligrans per deciliter. 1In the Type
Il b/ 1V popul ati on of Study 35, the baseline is
about 35.

The underlying val ues indicate those
changes significantly different fromplacebo. In

general, the results are vari able across the
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studies in significance and al so i n magni tude of
ef fect al though some consistency is seen for the
10-m | ligram dose which woul d be this colum here.

Note that the placebo subtracted estinates
for the last two studies are both 8 percent. The
| ack of a dose effect is evident in both Studies 8
and 35 where higher doses show | ower nean
responses. You can see that here.

Now we will exami ne further the
rosuvastatin dose response for HDL using the data
fromthe large trial, Study 65

[Slide.]

These box plots are of the HDL percent
change from baseline for rosuvastatin in red and
atorvastatin in blue. The grey boxes represent the
confidence intervals about the medians. You can
see a slight shift upwards of the confidence
interval when going from10 nmilligrans to
20 mlligrans of rosuvastatin. This represents
about a 2 to 3 percent more increase in HDL. Doses
about 20 appear to afford no additional benefit so
there is no clear dose-response rel ationship.

The results from Study 33, the other trial
I showed you earlier, show a very simlar pattern

of research for rosuvastatin that is shown here
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The box plots for atorvastatin are clearly
shifted downward. You can particularly see this if
you focus on the 75th percentile at the top of the
boxes. The atorvastatin response is nore variable
compared to the rosuvastatin response. |If | showed
you again the results from Study 33, you would see
even nore variability anong the atorvastatin arns.

[Slide.]

So, in summary, rosuvastatin is marginally
nmore effective than two tines the dose of
atorvastatin achi eving about a 40 percent nore
lowering on LDL. It is clear that sone patients
may achi eve conparable effects to rosuvastatin 40
with atorvastatin 80. The HDL effects are
variable. There is no clear dose-response
relationship with only a further increase of about
2 to 3 percent seen when doubling the dose from 10
to 20.

This lack of a dose response is consistent
with what we see in the statin class although the
atorvastatin results suggest nore variability at
t he hi gher doses than what was seen for
rosuvastati n.

Thank you.

DR. BRAUNSTEIN: Thank you
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MS. MELE: Dr. Lubas will speak next.

DR. BRAUNSTEIN: We will go on to the
safety and dosing presentation by Dr. Lubas

Saf ety and Dosi ng

DR. LUBAS: Good nor ni ng.

[Slide.]

My name is WIliam Lubas. | am a nedica
officer in the Division of Endocrine and Metabolic
Drug Products.

[Slide.]

I will be speaking to you today focusing
on the issues of safety and dosi ng of rosuvastatin.
In the first part of this talk, |I will focus on
safety.

[Slide.]

I will first address the issue of nuscle
toxicity associated with the use of statins.
Statin-associated nmuscle toxicity has included CK
el evations al one, nyopathy, which is defined as CK
el evations greater than ten tines the upper limt
of normal associated with nuscle synptons, and
rhabdonyol ysis, which is a clinical diagnosis which
commonly refers to patients with very high CK
el evations such as greater than 10,000 units per

liter and/or patients requiring hospitalization for
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I'V hydrati on.

Since safe and effective statins with a
low risk for the devel opnent of rhabdonyolysis are
al ready currently available, any future statins
whi ch woul d be approved need to have a conparabl e
or lower risk for this adverse event.

[Slide.]

This slide shows the incidence of CK
el evations and myopathy seen with the use of
statins. It summarizes the data fromthe
clini cal -devel opment prograns from Baycol
rosuvastatin, and for the pool of currently
marketed statins. The incidence of myopathy
includes all cases regardl ess of etiol ogy.

Wi | e rosuvastatin doses of 40 mlligrans
and lower are within the range seen for other
approved statins, there is a clear break at 80
mlligrans. The two hi ghest narketed doses of
Baycol of 0.4 and 0.8 nilligrans and the
rosuvastatin dose of 80 mlligrams had a simlar
frequency of CK el evations greater than ten tines
the upper linmt of normal and myopathy, as you can
see conparing here to here

The frequency of CK el evations and

myopathy is still higher for the 80-nilligram dose
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of rosuvastatin conpared to all narketed statins
even if one looks only at treatment-rel ated cases
as reported in the sponsor's presentation earlier
t hi s norni ng.

Baycol, at the highest dose, was found to
cause severe nyopathy and rhabdonyolysis in
open-nmar ket use with a frequency not acceptable for
the benefits of the drug with regard to LDL
chol esterol |owering. Rosuvastatin, at 80
mlligrams, is only marginally nore effective than
the 40-milligramdose and, relative to currently
mar ket ed statins, was associated with
rhabdonyol ysis in phase IIl of clinica
devel opnent.

The expectation of greater risk in the
| ess-structured and | ess-nonitored setting of
mar ket use led to the conclusion of the
unapprovability of this high dose.

[Slide.]

Now | will switch to the discussion of
treat nent -energent renal adverse events now
previously observed with statins which the sponsor
has discussed in detail in their presentation and
which they attribute to the decreased protein

upt ake by renal tubular cells due to
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statin-mediated inhibition of HMG CoA-reductase in
these cells.

[Slide.]

This slide shows the percentage of
patients in the |largest rosuvastatin safety data
pool shown here, including all patients from al
controlled and uncontrolled trials as well as
real-tine data with proteinuria by treatment group
at any visit.

Proteinuria is defined as
di pstick-positive urine of plus-plus or greater
with at | east one grade increase from baseline
during the trial. The n here refers to the total
nunber of patients in each group. The sinvastatin,
pravastatin and atorvastatin data cane from
controlled trials only while the rosuvastatin data
i ncluded both controlled trials and open-| abe
extensions and so had nore patients as can be seen
here. It also had | onger duration of patient
exposur e.

The rosuvastatin data gave an appearance
of an increase across the range of those who were
studied, but there was a clearly visible transition
at the 80-mlligram dose where the peak incidence

was 17 percent conpared to all other statins which
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1 had a frequency of |ess than 4 percent and were

2 simlar to the frequency of 3 percent seen with

3 pl acebo.

4 This was true for patients on rosuvastatin
5 in both the controlled and open-1|abel extension

6 trials which I will show nore clearly in a

7 subsequent slide. Patients who were back-titrated
8 fromthe 80-mlligramdose to 40 mlligranms of

9 rosuvastatin according to the sponsor, as discussed
10 al ready earlier today, had a decrease in the

11 frequency of proteinuria fromabout 8 percent at

12 their last visit on 80 milligrans to about 2

13 percent at their first followup visit on 40

14 mlligrams. This suggests the reversibility of the
15 proteinuria seen here at 80 mlligrans.

16 [Slide.]

17 This slide shows the percentage of

18 patients with proteinuria at any visit sunmarized
19 by the nunbers on top of the bars subgrouped by

20 dose and categorical increase in creatinine from
21 basel i ne, as shown in the box. Proteinuria, again,
22 refers to dipstick-positive urine of plus-plus or
23 greater with at | east one grade increase from

24 baseline during the trial

25 In this slide, the data are presented for
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both the controlled trials, the lighter colors, and
t he open-I| abel extension, the darker colors and

| abel ed OLE. The serumcreatinine data is
superinposed on the bars using tricol ors subdivi ded
by each group, as shown in the insert.

Red corresponds to an increase of greater
than 30 percent from baseline. Geen corresponds
to an increase of between 20 and 30 percent from
basel i ne and bl ue corresponds to patients with |ess
than 20 percent increase from baseli ne.

So, for exanple, |ooking at the
80-milligramdose of rosuvastatin in the open-I|abe
extension trials, 17.2 percent of the patients had
proteinuria at any visit. 11 percent of these
patients also had an increase of |ess than 20
percent; that is, this would al so include patients
with creatinine decreases from baseli ne.

About 2 to 3 percent of these patients had
an increase of 20 to 30 percent represented by the
green bar and 3 to 4 percent had an increase of
greater than 30 percent represented by the red bar

| should just focus again that this data,
in contrast to what the sponsor has presented, is
data at any visit. The creatinine data is taken at

the exact sanme tinme as the proteinuria data.
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The hi gher incidence of proteinuria seen
with the 80-milligramdose is also associated with
hi gher incidences of serumcreatinine increases of
both greater than 20 percent and greater than 30
percent from baseline. The greater-than-20-percent
i ncrease from baseline increase would correspond to
the red and green bars, and the
great er -t han- 30- percent increase from baseline
woul d correspond to the red bars al one.

At doses below 40 milligrans, the
frequency of proteinuria and creatinine increases
frombaseline is nuch lower. So it is hard to draw
cl ear concl usions about these dose effects. The
fact that the frequency of proteinuria appears to
be higher in the open-label extensions conpared to
simlar doses in the controlled trials suggests
that the incidence of proteinuria increases over
time. But this can be confounded by the irregul ar
frequency of sanpling of these trials.

[Slide.]

In addition to proteinuria, a subset of
these patients had al so had m croscopi c henmaturi a.
This slide shows the percentage of patients with
conbi ned proteinuria and hematuria at any visit,

subgrouped, again, by dose and categorical increase
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in creatinine frombaseline. Again, this is at any
visit, not just at the last visit.

Here hematuria represents
di pstick-positive urine of plus or greater with at
| east one grade increase frombaseline. Over half
of the patients with proteinuria at the
80-mlligramdose shown in the previous slide also
had hematuria shown here. So, for exanple, for the
cl osed-1 abel trials, 6.1 percent of the patients
out of 11.8 in the previous slide and for the
open-1| abel extensions it was about 10.5 percent out
of 17.2 percent of the patients.

Thi s suggests that these two effects may
be related. About 2 percent of the patients on 80
mlligrans had a visit at which they had conbi ned
proteinuria, hematuria and an increase in
creatinine of greater than 30 percent shown by the
red boxes. This was true for both the open-I|abe
extension and the controlled trials at
80 milligrams and suggests an effect on rena
function.

In contrast, only about a third or |ess of
the cases of proteinuria at doses of 40 milligrans
and | ower, seen in the previous slide, also had

hematuria in this slide. The incidence of
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hematuria at these doses shown here is bel ow 2
percent.

Agai n, at doses below 40 milligrans of
rosuvastatin, the frequency of conbined proteinuria
and hematuria associated with the creatinine
i ncreases frombaseline is nuch lower and so it is
hard to draw any cl ear concl usi ons about dose
ef fect.

Whi | e statin-nediated inhibition of
protein uptake in renal tubular cells, described by
the sponsor, may partially explain the proteinuria
seen with rosuvastatin, it does not explain the
hematuria or increase in serum creatinine seen
primarily at the 80-m|ligram dose.

[Slide.]

These are cases that the sponsor has
al ready addressed but | would like to focus on
these a little nore. |In addition to the
proteinuria and hematuria seen with rosuvastatin,
there were two cases of acute renal failure of
uncl ear etiology in patients receiving 80
mlligrams of rosuvastatin for 15 to 31 days.

One of these patients had acute tubul ar
necrosis noted on renal biopsy. There was al so one

case of chronic tubulo-interstitial nephritis after
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18 nmonths of therapy on 80 nilligranms of
atorvastatin. The renal biopsy was consistent with
acute and chronic interstitial inflammtory changes
and this patient had a positive rechall enge test

wi th worsening proteinuria and hematuria with
repeat exposure to rosuvastatin. This patient also
had a positive rechall enge test, as nentioned
before, to another |ess potent statin suggesting
that this may, inreality, be due to a class
effect.

These three cases, while serious,
represent a small nunber of the patients out of the
total of 12,000 exposed to rosuvastatin or the
1,500 exposed to the 80-mlligramdose. It is
inmportant to note that all of these cases were seen
at 80 mlligrans and all patients inproved after
the drug was di sconti nued.

[Slide.]

There are still several unanswered
questions about the renal findings. First, have
the renal findings been adequately addressed?
Clearly, nost of the findings were at the
80-milligramdose which will not be approved. They
were largely reversible on back titration from 80

to 40 nmilligranms and even patients with serious
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adverse events recovered after the drug was
stopped. But the effects at |ower doses are |ess
cl early understood.

Next, is some sort of nonitoring needed,
possi bly at hi gher doses? Wuld urinalysis |ooking
for proteinuria, hematuria and/or serumcreatinine
be useful for monitoring? Al so, what further
investigations are warranted to better understand
the mechani smand the clinical course of these

effects? Finally, is this a class effect of

statins?

[Slide.]

In summary, the frequency of CK el evations
and nyopat hy at doses of 40 mlligrams or less is

simlar to that seen with other statins. The
frequency of a 30 percent increase in serum
creatini ne above baseline in patients with
proteinuria of plus-plus or greater is higher at
doses of 80 milligrams conpared to | ower doses.
There is a suggestion that there al so may
be an increase with 40 mlligrans but the overal
i nci dence of proteinuria is so nuch | ower at 40
that it is hard to draw concl usions fromthe
current data. dCinical evidence suggests the rena

findings may not be entirely explained by the OK
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nmodel of inhibition of protein uptake by rena
tubul ar cells.

[Slide.]

The final issue the advisory committee
will be asked to address is dosing. This slide
presents nean LDL chol esterol data fromtwo pool ed
trials, 8 and 23, in patients with Type Ila and
I'lb, primary hyperchol esterol em a and mi xed
dyslipidemia with nean baseline LDL chol estero
|l evels in the range of 185 to 194.

The sponsor is proposing a start dose of
10 mlligranms which would produce a nean LDL change
of minus 50 percent. However, the 5-nmilligram
dose, which is also available, is very effective at
| owering LDL chol esterol and woul d produce nean
reductions in LDL of minus 43 percent.

In one study of Type Ila and Ilb patients,
the 5-m|ligramdose resulted in 67 percent of the
cohort reaching ATP-3 goals conpared to 80 percent
at the higher dose of 10 mlligrams, a difference
of only 14 percent nore at the higher dose. It
shoul d be enphasi zed that, for many patients, the
5-m | ligram dose may be an adequate start dose
based on baseline LDL |evels and targets of

t her apy.
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[Slide.]

This slide sumari zes the reconmended
start dose for all currently marketed statins and
the proposed start dose for rosuvastatin. The
sponsor is currently proposing a start dose of 10
mlligrans, 20 mlligrans for patients with severe
hyperchol esterol enia with LDL chol esterol baseline
| evel s above 190 mlligrans per deciliter and 5
mlligrans only for patients who are al so receiving
cycl ospori ne.

The 10-m|1igram proposed start dose for
rosuvastatin woul d give nean LDL
chol esterol -1 owering greater than seen with al
other currently approved statin start doses, yet
the 5-mlligramdose is also very effective.

[Slide.]

This slide describes the nean
LDL- chol esterol reduction in statin-therapy
clinical-event trials and it conpares themto that
seen with 5 mlligrams of rosuvastatin. Although
there are currently no clinical outcone data for
rosuvastatin, it should be noted that the mean LDL
reduction achieved with the 5-m|ligram dose
exceeds those observed with other statins studied

in large outcone trials.
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This is true for both prinmary and
secondary prevention trials. It is reasonable to
assune, therefore, that, all else being equal,
rosuvastatin, 5 milligrams, would be clinically
effective as well as effective in treatnment of LDL
chol esterol to goal

[Slide.]

This slide shows changes in AUC and Crax
with concomitant use of certain drugs or in specia
patient popul ations. Since no drug-drug
i nteractions can increase serumrosuvastatin levels
fromtwo-to-seven-fold and specific patient
popul ati ons may have two-to-four-fold increases in
AUC over the average, labeling will need to address
these situations shown in this slide.

The sponsor is currently proposing to
limt the dose of rosuvastatin to 5 milligrans in
patients taking cyclosporine to 10 milligrans in
patients taking genfibrozil and to 10 milligrans in
patients with severe renal failure

At present, the sponsor has not proposed
al ternative dosing for Asian Anericans or patients
with severe liver failure, even though the sponsor
is currently seeking only a maxi nrum dose of 20

mlligrams in Japan. The sponsor does not feel the
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157
need to cap the dose in the case of severe |iver
failure since they propose contraindicating the use
of rosuvastatin in patients with active |iver
di sease or unexpl ai ned persistent el evations of
serum transamni nases

It is inportant that a wi de dose range be
avail abl e for these subgroups to pernit optinal
bal anci ng of risk and benefit. Cearly, patients
that have a decreased cl earance for rosuvastatin
will need to take | ower doses of this highly potent
statin.

[Slide.]

This slide shows steady-state rosuvastatin
I evel s in asynptomatic patients receiving either
20, 40 or 80 mlligranms of rosuvastatin in trials
8, 23, 33 and 35. These values are conpared to
sampl es taken 10 to 15 hours after the |ast dose of
rosuvastatin frompatients with rhabdonyol ysis,
myopat hy or renal failure of unknown etiol ogy shown
in this last col um.

These patients had all been taking the
80-milligramdose. There is no overlap in exposure
anong patients receiving 20 mlligrams and those
showi ng evi dence of toxicity. There is a snall

overlap of less than 2 percent in exposure anong
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patients receiving the 40-m|1igram dose and those
showi ng evi dence of toxicity while about one-third
of the patients on 80 nmilligrans had a steady-state
pl asma concentration above 50 nanograns per
deciliter which was the | owest observed pl asma
concentration associated with toxicity in these
patients.

These data suggest that drug-drug
interactions or use in special populations with
di m ni shed netabolismor conproni sed cl earance
could result in increased serumrosuvastatin |levels
simlar to those seen in patients with nuscle and
renal toxicity.

[Slide.]

In summary, as is seen with other statins,
conditions that result in increased serum
rosuvastatin | evel s above those normally seen with
40 milligranms may be associated with renal and
muscl e-rel ated adverse events. Restrictive
| abeling will be necessary to limt dosing in
patients at risk for higher serumrosuvastatin
| evel s because of conconitant drug use or decreased
drug cl earance.

The sponsor is currently seeking to limt

the maxi mnum daily dose only in patients on
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cycl osporine, genfibrozil or in patients with
severe renal failure as shown in this slide. W
are asking if the sponsor's proposal to limt
dosing is adequate and are there other conditions
that may require linmiting the maxi num dose such as
patients with Asian ethnicity.

[Slide.]

Al so, in sunmary, the sponsor is proposing
a start dose of 10 mlligrans for patients with
hyperchol esterol emia and nixed dyslipidema with
baseline LDL | ess than 190. W are asking shoul d
the 5-m|ligram dose al so be recommended as an
alternate start dose. Unless we have
clinical -outcone data, we cannot tell whether the
greater LDL | owering obtained by starting all
patients on 10 nilligrans on rosuvastatin is of
greater benefit than treating patients with | ower
doses of rosuvastatin or different, |ess-potent,
statins to reach each patient's recomended LDL
chol esterol goal

Wiile it is true, as the sponsor nentioned
earlier this norning, that the safety profile of
the 5 and 10-mlligram doses of rosuvastatin in
these trials was sinmlar, clinical trials are

al ways subject to linitations regardi ng concl usi ons
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about absol ute safety.

The possibility, therefore, always exists
that higher doses of any drug are nore likely to
produce nore adverse events especially when a nuch
| arger and nore diverse population is exposed to
the drug once it is available on the open narket.

Thank you for your attention and we | ook
forward to the advisory comittee's discussion

DR. BRAUNSTEIN: Thank you

Question fromthe Committee

I will now open it up for further
questions, both for the FDA representatives as well
as to the sponsors. | would actually start with
the sponsors since their pharnmacokinetic studies is
carried out in Japanese individuals in Japan showed
an increase in serumlevels, have you broken down
the data as far as Japanese Anericans are
concerned? |Is this an ethnic issue or is it an
envi ronnment al i ssue?

DR. HUTCHI NSON: Very good question
Certainly, after we saw the results of the our
Japanese study conducted in Japan, we were
interested in understandi ng whet her or not the
effects that we observed were due to either

environnmental or genetic factors.
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There is only a small nunber of Japanese
patients that have been exposed to our program
outside of Japan so we can't draw any definitive
conclusions fromthose patients. However, in
response to the findings, what we have done is
initiated a series of studies in order to
understand this issue better

We are conducting a study in Singapore,
currently, that will be enrolling patients of Asian
descent along with Caucasian patients. That will
hel p determ ne whether or not we are seeing an
environmental versus a genetic effect here.

But, in general, when we | ook at the data
fromthe rosuvastatin progranms in the Asians that
have been exposed in the U S., the frequency of
adverse events, overall was sinmlar to what we were
seeing with the other conparator groups and there
is no evidence that the Asian patients in our
program were having an issue regarding tolerability
to the drug

If I may, M. Chairman, | would like to
put up a slide to address Dr. Kopp's previous
question. Do we have that proteinuria slide,
pl ease?

[Slide.]
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1 You saw this data previously. It is just
2 the headers were incorrect and | apol ogi ze for

3 that. This is sone data fromthe programregarding
4 urinary protein electrophoresis patterns in

5 patients with dipstick-positive proteinuria. Here
6 we are |looking at thirteen patients that have had

7 pretreatnment | evels of proteinuria at 1-plus and

8 the breakdown of the el ectrophoresis patterns in

9 this patients.

10 Qut of these patients, we saw eight with a
11 normal pattern. None had a tubular pattern, two

12 had a m x, and three with a glonerular pattern

13 Wth regard to patients on treatnent who devel op

14 1-plus proteinuria--there are 53 patients that we
15 have in this cohort right now W see fifteen of
16 these patients had a nornal pattern. Twenty-two of
17 the patients devel oped a tubular pattern, nine a

18 m xed and seven gl onerul ar

19 So the predom nant finding on
20 el ectrophoresis was a tubular pattern or a norma
21 pattern
22 DR. BRAUNSTEIN: Thank you
23 DR. LEVI TSKY: Perhaps a point of
24 information. | hadn't |ooked this up before
25 left. The other statins out there don't have any
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suggesti on that one should be checking for rena

function or checking urinalyses, do they?

DR. BRAUNSTEIN. Dr. Oloff?

DR ORLCFF: That is correct.

DR BRAUNSTEIN: Dr. Kopp?

DR KOPP: | had a question about

monitoring for CPK, if we could | eave renal for a
mnute. Wth regard to other statins, actually, is
that presently nonitored and do you have any
proposal s on nonitoring your patients on
rosuvastatin?

DR HUTCHINSON: | will allow Dr. Ol off
to answer the nonitoring question for other statins

or Dr. Lubas.

DR ORLOFF: Unfortunately, | didn't bring

my stack of statin labels with me but the basic
principles of the instructions with regard to the
potential for nyopathy that are included in the

| abeling for the other statins hold that, while
routine nmonitoring, per se, is not recomended,
synpt ons should be followed up and the finding of
an abnormal CK requires follow up to assure

spont aneous resolution or to guide reduction in
dose or discontinuation of therapy if it is deened

potentially to be drug-rel ated.
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DR. KOPP: |Is there a suggested cutoff
above which, in terns of CPK-fold el evation, somne
change in therapy should be initiated?

DR. ORLOFF: Ten times the upper linmt of
normal is the action level that is recomrended.

DR. BRAUNSTEIN: Dr. Neyl an?

DR NEYLAN: A question, again, about the
muscle. There is clearly a spectrum of signs and
synptons associated with statin use. | have a
specific question about a tolerability issue. Even
in the absence of elevations of CK, nyal gias are
not infrequent with this class of drugs and can
potentially be an obstacle to the patient and the
prescri ber.

I am wondering, is this a new entrant that
| ooks to enmerge in the nmarket--1 believe there are
a total of seven now. Do you have any data
relating to nyalgia either overall frequency or
intensity in conparison to some of the active
controls you have had in your many trials?

DR HUTCHI NSON: Yes; we do have that

dat a.

[Slide.]

Here is data fromour controlled-tria
pool. It is patient-reported adverse-event data
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and we are |ooking at information on rosuvastatin
in the conparators and placebo group in this pool

What you see in general is that the
frequency of any adverse event reported for
rosuvastatin. This particular table contains
information on the 80-milligramdose in addition to
| ower doses of rosuvastatin. Wth regard to any AE
roughly simlar to that reported with the
conparators, we have, in general, a |longer duration
of therapy with rosuvastatin in this group and that
needs to be taken into consideration

But, with regard to nyal gia, what we found
is that the frequency of nyalgia on placebo was 1.3
percent and we found a simlar finding with
rosuvastatin, 3.5 percent, atorva, 3.4, sinva, 3.4
percent. Qur pool ed pravastatin gave us a 2.3
percent frequency.

DR. NEYLAN. You may be doi ng yourself
sonme di sadvantage by including the 80-m|ligram
dose in this overall prevalence. Can you give us
the breakdown mnus the 80 mlligranf

DR HUTCHI NSON: Yes. W can | ook at one
of our other pools which is broken down by dose.

[Slide.]

This is a fixed-dose controlled pool. It
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doesn't match up exactly with the other poo
because, in this particular pool, what we are

| ooking at is patients who initiated therapy at a
specific dose in a fixed-dose trial or, in a
titration trial, the data stops prior to titration
of the patient. So whatever dose they start on
prior to titration, that is the information that is
i ncl uded.

So, in general, what we found, |ooking at
pl acebo and the doses of rosuvastatin from5 to 80
mlligrams in this pool was that the frequency of
any adverse event reported was roughly simlar.

If we now | ook at nyalgia, we find the
frequency on the placebo group was 1.4 percent and
then we see that the frequency was rel atively
simlar at doses from5 to 40 but did increase at
the 80-mlligram dose.

DR. NEYLAN. Then, again, ny question
about whether you were able to conpare it to the
i nci dence of your active controls.

DR, HUTCHINSON: In this particular pool,
we did not do that. But, in general, as you saw
fromthe previous slide, the all-controlled slide,
even including the 80-nilligramdose, we don't see

an i ssue with nyal gia.
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You did ask also the intensity. In the
vast majority of the cases, the intensity of the
myal gia was m | d.

DR. NEYLAN. Ckay.

DR. BRAUNSTEIN: Dr. Foll man?

DR FOLLMAN: | had a question of
clarification for Dr. Lubas. Slide 5, you | ooked
at the percentage of patients with proteinuria at
any visit and there was a clear, dramatic
dose-response relationship within the rosuvastatin
group and, as a whole, they had higher rates than
the ot her groups.

I was wondering if that was based on
common foll owup period for all of the groups or
were rosuvastatin groups followed | onger which
woul d tend to make their rates |arger?

DR. LUBAS: It is sort of a conplicated

question because it is nore than just the |length of

time of exposure. It also has to do with the
nunber of urine sanmples that were done. This data
i s conbined for rosuvastatin for both controlled
trials and for the open-|abel extensions.

Now, | could tell you that, in the
controlled trials, it was nore simlar across al

statins, that generally there were about two to
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four sanples, is what we are tal king about in all
these trials. Some of the open-Iabel extensions
had as many as nine or ten sanples. But | don't
think that is true for all of themand | could

probably get you the data if you are interested.

So it is not just the length of exposure
but it is also the nunber of sanples at each of the
doses that makes it very confusing. So it is hard
do know exactly what the picture is in terns of
whet her the proteinuria is going away or being
intermttent or what.

DR FOLLMAN: My concern is whether it was
sort of treating the different classes of statins
fairly or not, was rosuvastatin being followed
| onger, did they have nore visits where you were
checking proteinuria than the other statins. It
sounds like there is some difference between the
classes of statins and this isn't really a fair
shake to all the different statins in this picture.

DR. HUTCHI NSON: | can give somne
information in that regard

[Slide.]

This is our controlled-trial pool wth
rosuvastatin and the conparators, rosuvastatin 5 to

80, atorvastatin, 10 to 80, sinvastatin 20 to 80,
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and pravastatin 20 to 40. The nunber of patients
in each of the group, nmean days on dose; you can
see it ranged up to 105, 106 days on rosuvastatin.
You can see the range for the conparators. Patient
years of treatment, nuch greater in the
rosuvastatin group than in any of the conparators.

If you | ook at the nunber of follow up
visits, nore in rosuvastatin than in the
conparators. Now, if you |look at the medi an numnber
of followup visits to give sone idea of did
followup visits contribute to seeing a higher
frequency of proteinuria here, you see, for
rosuvastatin, 40 mlligrans, as | had stated
previously, there was nore sanpling performed on
aver age.

Now, the only other group that al so had
three was the sinvastatin, 80-mlligram group
But, in general, for atorvastatin, there was a
medi an of one followup visit and, at nost, two for
the ot her conparators

DR BRAUNSTEIN:. Dr. Carpenter?

DR. CARPENTER: Yes. A question that
arises fromthe efficacy data presented by Joy, and
| believe it is her Slide 10, this is the HDL dat a.

Al t hough the nean and medi an increases in HDL with
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statins is inpressive and particularly for
rosuvastatin, there are outliers that appeared on
the slide that | don't think are visible on the
handout that woul d suggest that there are actually
some people who get quite significant reductions in
their HDL. | wondered if we could get a better
sense of that fromthe slide and, two, if there is
any way to predict who these people are and if the
drug was, for some reason, not effective in other
parameters with this particul ar group.

M5. MELE: | will defer to the sponsor to
answer that question.

DR HUTCHINSON: | amgoing to ask Dr. Jim
Bl asetto who presented our efficacy data to pl ease
come and address the issues around HDL response,
consi stency of response.

DR. BLASETTO Certainly, there is some
variability in HDL raising with rosuvastatin that
we saw. \What we have | ooked at, as far as response
to HDL raising that we have seen, we did see an
increase in augnentation of effect in patients who
had | ower baseline HDLs, the slide that was shown
by Dr. Rader in his presentation

Al so, we have | ooked at patients

stratified by their baseline triglyceride and it
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1 showed the patients with higher baseline
2 triglycerides had nore of an HDL-raising effect.
3 So it appears that baseline |ipid paraneters

4 clearly plays a role where we see a further

5 i ncrease in HDL.
6 [Slide.]
7 This is just to bring back what we had

8 seen earlier. This is data from Trial 65, the

9 STELLAR Trial, where we did | ook at response

10 stratified by the cutpoint used by the ATP-3

11 gui delines as |ow HDL and hi gher HDL. W can see
12 that, in the patients with [ow HDL, there was an
13 augnment ation of the HDL raising conpared to | ower
14 HDL patients. W have seen that in other clinica
15 trials where we have stratified the patients by
16 HDL.

17 We have not particularly |ooked at the
18 stratification of patients by other paraneters for
19 HDL effect. The effect has been really geared

20 towards the baseline |ipid paranmeters

21 DR CARPENTER: | just wondered if we

22 could look at that slide again fromthe FDA

23 presentation, | believe it was Slide 10.
24 [Slide.]
25 Thank you. | can barely see the blue
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dots, but | believe that is what | was picking up
Sone were down as | ow as 20 percent but, even
within the confidence linmts, some are down to 15
or so.

M5. MELE: That is 60 to 55

DR CARPENTER: That's right. | think it
woul d be useful if the sponsor had any infornation
about the people that have significant reductions
in HOL and if, in fact, the ultinmate outcone of
therapy in sone of these patients could be nore
detrimental than hel pful

MS. MELE: | just want to nention that
this is LOCF data and that it is possible that
those outliers could be patients who were not on
therapy very long. But | wouldn't know the
specifics. | didn't actually exanine the outliers.

DR BLASETTO W have not | ooked
specifically at individual--there are very few
cases, actually. The outlier cases are very few
and, in fact, if we ook at the response seen with
the atorvastatin doses, we see, also, outliers with
reduced HTLC. As Joy said, in a
| ast - observation-carried-forward response, | don't
know what those individual patients represent, as

to whether they were patients earlier on that could
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have been carried forward w thout further therapy.

So that | can't specifically address those
i ndividual outliers. But, again, | think that we
| ook at the response seen with the atorvastatin, we
see, also, the outlier, several outliers, also.

DR BRAUNSTEIN: Dr. Hennekens?

DR HENNEKENS: | found the FDA
presentation by Joy Mele and WIliam Lubas to be
very thoughtful and informative. Their
presentati ons enphasi zed the effects of different
doses of rosuvastatin from5 to 80 nilligrans on
LDL, HDL, CK, myopathy, proteinuria and conbi ned
protei nuria and hematuri a.

Based on these data, the agency raised the
possibility of adopting a 5-milligramrather than a
10-milligram starting dose but nmade no comrent on
the possible desirability of 20 versus 40
mlligrans as an upper limt of the dose.

I wondered if they would make a conment on
that end of the range based on their analysis.

DR LUBAS: I|'msorry; is the question
about efficacy of 20 versus 40 or safety of 20
versus 407

DR. HENNEKENS: | was thinking about the

overal |l risk-benefit ratio because you presented
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not only efficacy data but safety data on a w de
range of parameters at the different doses but then
made the conclusion about the starting dose
possibly being 5 rather than 10 but nade no comment
at the other end of the spectrum about the use of
20 versus 40 as the upper limt.

DR LUBAS: Right. The sponsor is only
proposing the start dose of 20 for patients with
LDL chol esterols of greater than 190 which woul d be
a smal|l percent of the population. | guess the
sponsor coul d probably address this better, but
they have a |l arge nunber of patients that were
started on 20 nmilligrans and it did have a good
safety profile.

DR. HENNEKENS: | think, in part, the FDA
would Iike to have the input of the committee
concerning starting dose and maxi num dose rat her
than to have the FDA, itself, take a stand at this
point in tinme.

In terms of the tubular dysfunction that
you see with the 40-mlligramdose, have you | ooked
at the interaction with possible other tubular
toxins that patients may take; phenacetin, for
i nstance, and other agents that can affect the

tubules. |Is there a potentiation of tubular
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toxicity in those groups of patients because you
certainly have a lot of patients on the drug at 40
mlligrans?

DR. HUTCHI NSON: | showed you a slide
previously that did | ook at a number of
anti hypertensive agents and the potential effects
of proteinuria. W can put that up one nore tineg,
but I don't have data on it.

DR BRAUNSTEIN: But | think that had
glomerular flow nore. Wuldn't it be nore of a
gl omerul ar issue rather than a tubular issue, the
anti hypertensives?

DR HUTCHI NSON: The diuretics, for
exanple, were in the tubules so the expectation
there is that there is the potential for synergy or
some type of added effect on the tubule if a
diuretic is given.

[Slide.]

When you | ook at our data in conbination
with the diuretic on this slide, we don't see, in
patients with diuretics, that there is any
potentiation of the proteinuria. W have al so
| ooked at patients in our programtaking
nonst eroi dal antiinflammatory agents and we saw

that patients on nonsteroidal antiinflamatory
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agents, once again, there was no evidence of any
renal dysfunction conpared to patients not on
nonsteroi dal antiinflammatory agents. There was no
evidence of a potentiation of proteinuria in
patients on nonsteroidal antiinflammtory agents
versus those not on those agents.

DR. BRAUNSTEIN: Thank you

Dr. Temple, you had a question?

DR TEMPLE: Dr. Lubas listed two patients
with liver injury where he wasn't quite sure that
there was a full explanation. You mentioned that
they were rare, infrequent. | forget the word you
used--patients who, in addition to transani nase
el evati on, had other problens. Can you say
sonet hi ng about those or any of them sort of pure
hepat ocel | ul ar cases or what are they?

DR. HUTCHI NSON: There are two cases of
patients, as Dr. Lubas nentioned in his briefing
docunent, of patients that did have an increase in
ALT associated with an increase in bilirubin. |
can present the first case here.

[Slide.]

One was a 68-year-old Caucasian mal e, had
sevent een weeks of rosuvastatin, 10-mlligram

treatnment. This was a patient outside of the
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current database so, presently, the 10-mlligram
dat abase, if you include patients outside of our
current database, is around 17,000 patients--so
these are patients outside of that database--who
was noted to have icterus and brown urine. Wen
they evaluated the liver-function test in this
patient, note that he did have an elevated ALT and
AST with a mldly elevated bilirubin of 2.1

The patient was hospitalized, was on
several nedications. Al were withdrawn. Liver
hi st ol ogy showed normal parenchyma and he was
di scharged. Followup liver function one week
after the event showed that everything went away.

DR. TEMPLE: Was the al kaline phosphat ase
slightly elevated in that one? | thought that is
what | saw.

DR. HUTCHINSON: | don't recollect that.
Sonebody could | ook at the case, but | amnot sure.

DR. TEMPLE: So the normal histol ogy nakes
you think that it is not what you are worried
about; right?

DR. HUTCHI NSON: Ri ght.

[Slide.]

The second patient that is in the briefing

docunent is a 73-year-old Caucasian nmal e subj ect
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who, after 11 weeks of rosuvastatin, 10-milligram
treatment, reported icterus, ALT and AST val ues, as
you can see here, bilirubin, 11.8. However, this
patient had a workup for hepatitis and the
hepatitis showed hepatitis B surface-antigen
negative but a positive IgManti-hepatitis-B core
anti body and hepatitis A 1gG anti bodi es.

Also, in this patient, follow ng
di scontinuation of rosuvastatin, the abnormalities
resolved. But, in this particular patient, there
is also a possibility that this could have been
hepatitis rel at ed.

DR TEMPLE: That one, for sure, had an
el evat ed al kal i ne phosphat ase of 300.

DR. HUTCHI NSON: Ri ght.

DR TEMPLE: So that blurs it, too

DR BRAUNSTEIN: Dr. Kopp?

DR KOPP: | would like to hear, if |
could, fromthe nephrol ogy consultant for the
sponsor, Dr. Ed Lewis, who | know has thought a | ot
about this. Could you comment on your thoughts
about nechanism the possibility of a glomerular
protei nuria and what your thoughts are about
screening patients?

DR LEWS: This is ny security bl anket.
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I amnot sure it answers--

[Slide.]

Perhaps | coul d address sone of the
comments that you have nmade during the neeting, Dr.
Kopp, and then you could tell me whether ny
comments are along the lines that you are | ooking
for.

I think, first of all, just to rem nd
everyone because tubular proteinuria is actually a
rare phenonenon. So | don't want to indul ge you
about things that you already know, but | would
point out that, in the normal person, albumn, a
smal | amount, is filtered, as are
| ow nol ecul ar-wei ght proteins. 95 percent of these
proteins are reabsorbed.

M croal bumi nuri a, which does vary, over
the course of weeks and nonths, would be a slight
increase in the perneability to albunin akin to the
| arge perneability of albumin that occurs with
gl omerul ar proteinuria. Even though 95 percent of
proteins are reabsorbed in glonerul ar disease, a
great deal ends up in the urine primarily al bumn
and ot her proteins, but not | ow nolecul ar-wei ght
pr ot ei ns.

So what we are tal king about here is
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tubul ar proteinuria where the amount of normally
filtered al bum n and | ow nol ecul ar - wei ght pr ot ei ns
are not normally reabsorbed. One of the questions
that canme up, for exanple, is could the fact that
there are variations in urine protein excretion,
since dipsticks are what was used--could that be
due to a change in how dilute the urine is.

I think, in answer to that point, first of
all, interns of specific gravities that have been
done during the study, there is no evidence that
specific gravities went down. The serum sodi uns
were absolutely fine. There was no report of
pol yuria or polydypsia in the clinical reports so
think that this is not a dilution phenonenon.

Now, conceivably, and certainly it would
be within the hypothesis that is being put forward
about HMG CoA-reductase alteration of tubular
function, conceivably, there are variations in that
fromtime to tinme and that could account for
variations in tubular protein and certainly tubul ar
proteinuria could go down well bel ow what woul d be
pi cked up with a dipstick, given those variations.

Can | have C(0667?

[Slide.]

For me, the bottomline, actually, ends up
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bei ng when you look in all of the controlled and
uncontrol |l ed pool, leaving out the 80 mlligrans
which we are really not discussing today--if you

| ook at the nunber with the creatinine increase of
greater than 30 percent, you really don't have very
much here

When you | ook at the absol ute changes in
serumcreatinine up to two years, even though there
were greater than 30 percent increases in sone of
the studies in a few patients, these were al nost
entirely less than 0.5 mlligranms per deciliter so
that it is very difficult to predict what the
future will bring. But | think that | would say
that, on the basis of the data that | have seen
| ongitudinally, these patients are not |osing rena
functi on.

Now, | would like to be able to tell you
that | have seen forty renal biopsies and tell you
what | saw in that. But | have seen one rena
bi opsy. This was froma patient who had
proteinuria, hematuria and an el evation of serum
creatinine of greater than 30 percent. It was
perfectly normal. The histology was perfectly
normal . The light mcroscopy fluorescence, there

was little C3 in the arterioles and the EM was
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normal . The only abnornality on that biopsy was
that there was a fairly large arteriole in that

bi opsy whi ch showed nedi al hyperpl asia and

suspect that the hematocrit after the biopsy can't
be related to the rosuvastatin therapy directly.
amsure it went down.

So that is the only thing that | can say,
that there was no interstitial nephritis in that
one case.

In terms of the hematuria, | think, and
am sure knowi ng your interests, | hope you wll
concur, that mcroscopic hematuria in a
noni nfl ammat ory gl onerul ar-nephritis situation is a
mystery. It is seen actually very frequently, for
exanple, after exercise. It is glonerular
hematuria that occurs after exercise, just as an
exanpl e, because, when you are exercising, actually
your renal bl ood fl ow goes down so you can't say it
is a hyperemic kidney losing blood in the urine.

Sonehow, red cells do go through the
glonmerular capillary wall. It doesn't take very
many, | think, to give a 2-plus dipstick but there
is atransit and we have no way of know ng what
that is about. The factors that are involved, be

it an alteration in the glonerular epithelial cell
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that mght allow slightly nore of this than nornal
and so forth, | think it is not known.

Certainly, noninflammatory gl onerul ar
di seases |i ke m ninmal -change nephrotic syndronme in
children, a very large proportion of them have a
very great increase in red-cell excretion. W know
not hi ng about that. W have absolutely no
under st andi ng of the mechani sm of how that happens
and | think we can say the sane is true here with
rosuvastatin.

I think that all that we can really say is
that the mcroscopic hematuria does track with this
tubul ar proteinuria. It doesn't occur in an
i sol ated sense. \When the proteinuria goes away,
the microscopic hematuria goes away. Wether that
means that, given the comon enbryol ogic origin of
gl omerul ar epithelial cells and proximal tubular
cells, and there is sone change in function there,

I think is a matter of significant specul ation

But | think that that is what we are left
with. | don't know, has that answered all of your
questions?

DR. KOPP: Yes. Just one final question
with regard to screening. |If you were putting a

patient on rosuvastatin 40 mlligrans with a plan
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to leave themon it for the rest of their life,
whi ch sonebody said earlier we hope to be a | ong
time, would you want to screen annually wth
di pstick urinalysis.

DR. LEWS: MW feeling about that is, and
I think it is particularly appropriate in this
| arge number of patients who | think represent the
peopl e who are going to see this drug. They have
cardi ovascul ar risks. Half of themare
hypert ensi ve, probably using our nore recent
definitions of hypertension. | amsure well nore
than half of them are hypertensive. One out of six
of them was diabetic and so forth.

They are on a host of drugs. M feeling
about that is that the |likelihood of getting not a
spurious but a positive dipstick and a slight
increase in the serumcreatinine randomy is much
hi gher than picking up sonmething that is going to
be related to rosuvastatin. | think that the
physician will be left with, "Wll, it is a
positive dipstick, now what should I do?"

I think that since, especially in doses up
to and including 40 mlligrams, this appears to be
a relatively unusual phenonenon. Since that is the

case, | think that, both in a clinical sense and in
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a cost-effective sense, it is not going to help
greatly to routinely test the dipstick or test the
serum creati ni ne.

I think that this population just has too
many variations in those tests.

DR BRAUNSTEIN: Thanks, Dr. Lew s.

Dr. Watts, you were next.

DR. WATTS: | want to go back to the
efficacy issue and the HDL cholesterol. | am not
sure that percentage change across the board is the
right way to do it because some of the patients in
the trial have reasonably good | evels of HDL
chol est erol

Can you hel p me understand what happens to
HDL chol esterol in patients whose |evels are |ess
than desirable who take the drug and what happens
to patients whose | evels are above desirabl e
|l evels. In other words, a 30 percent decrease in
sonebody who has an HDL of 90 is not bad. Still,
they are left with an HOL of 60 which is pretty
good. But a reduction of 30 percent in sonebody
who starts at 30 is pretty meani ngful

DR. BLASETTO | don't have individua
specific data on patients on the baseline--you are

tal ki ng about at baseline and then subsequently
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achieved HDL. | think that the cl earest answer on
the HDL, who gets the mpbst benefit, is really seen
when we | ooked at the patients with low HDL and the
response in the population and the patients with
the HDLs above the 40 cutoff that showed |ess
response.

The ones that would potentially benefit
the nmost, the I ower HDL patients, had the |argest
rise. As far as the mechanismof HDL effect there,
Dr. Rader, who has done a lot of work on HDL
met abol i sm and function, may want to comrent on the
rise we are seeing in the Iow HDL patients versus
t he higher HDL patients.

DR. RADER | amactually not sure if you
are referring to increases in HDL or decreases in
HDL, kind of a follow up of that previous issue.

DR. WATTS: Changes in HDL.

DR. RADER  Changes in either direction.

DR WATTS: The confidence intervals for
all the doses suggested that there were sone
patients who had an increase and sone patients who
had a decrease. Wiile, on average, the increase
was 8 to 10 percent, the range suggested that some
had significant decreases. There is also a partia

artifact in |ooking at percent changes in a | ower
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group versus a higher group because the absol ute
change can be the same, yet the percent change

| ooks greater in the | ower group sinply because you
have started with a | ower nunber.

DR. RADER Let ne just briefly address
the decreases. In the clinical world, all of us
al ways get asked by physicians, "Gee; | put a
patient on a statin and their HDL dropped ten
points, or fifteen points.” It is a rare event. |
think we have to enphasize that HDL neasurenment is
the least reliable of all the lipid measurements.
It requires a step involving precipitation. So
there is technical variability and there is
bi ol ogical variability in HDL, actually quite a |ot
nmore than chol esterol in terms of issues that can
happen on a day-to-day basis.

So | think these very small nunbers of
peopl e who are havi ng apparent drops in HDL, which,
as Dr. Blasetto also said, is really not unique to
this drug. It happened in the other statins, too,
in the conparative trials. W have to interpret
that very carefully.

I would say ny bias, and Evan Stein m ght
want to comment on this, too, as director of a

maj or | aboratory, is that these decreases in HDL in
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these very small nunbers of individuals is probably
not a clinically substantial issue.

I think you are also raising the issue of
percent increases in HDL and the clinica
significance. | wll be honest with you. As I
sort of alluded to, we really don't know exactly
how to interpret changes in HDL froma clinica
standpoint. That is why | showed you that very
sinmplistic 1 percent increase in HDL, 3 percent
reduction in risk. That is integrated fromlots of
observational and clinical-trial data. It is our
best guess right now.

But it is inportant that that is expressed
as a percent, not as a mlligramper deciliter
because it does seemthat, at |east the data as far
as we can tell, we are better addressing that with
regard to percent changes than absol ute changes.

But | have to tell you, we have a lot nore to |learn
about the HDL side of howit relates ultimately to
risk.

DR ORLOFF: Dr. Braunstein, | would |like
to make one clarification. The interpretation of
those box plots that Dr. Mele showed, in fact the
bars that go to the extrenes of high and | ow are

the range, are the full range, of values culled
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fromthe database

The 95 percent confidence interval around
the nedian is actually the little grey box wthin,
in the case of the rosuvastatin plot, the red box
that represents, at the |ow end, 25th percentile,
at the mddle, 50th, and, at the top, 75th. So the
95 percent confidence interval around the nedian is
actually very tight. In other words, there is a
very snmall percentage of patients who fall into
those outlier areas.

DR. BRAUNSTEIN: Dr. Foll man?

DR FOLLMAN: | was curious to hear the
sponsor talk about a trial that they are planning
in 18,000 people where they are going to | ook at
CVD events which was initiated a few nonths ago.
was wondering if they could describe that a little
more and, in particular, how they will be
nmoni toring kidney function in that study.

DR, HUTCHI NSON: We woul d be happy to tal k
about those two trials. | amgoing to ask Dr. Jim
Bl asetto to mention it

DR. BRAUNSTEIN: Maybe there could be very
brief discussions because we do want to break for
lunch. But | do want to finish this final round of

questi ons.
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DR. BLASETTO The large trial that we
have initiated in the United States and Canada is a
trial around 15,000 patients who have el evated CRP
| evel s and have baseline LDL |evels bel ow 130 so
that these patients are non-CHD patients who have
el evated CRP levels with LDLs bel ow 130, who will
be random zed in a double-blind fashion to
rosuvastatin, 20 mlligrans, or placebo and
followed up for cardi ovascular events. It is the
Jupiter trial that we are doing. W will be
foll owi ng routine | abs throughout the conduct of

the trial as part of the follow up we will be

doi ng.

DR. WATTS: How long will that study go on
for?

DR. BLASETTO W are anticipating that
that trial will be at least--the patients will be

at least three years in duration.

DR. BRAUNSTEIN:  Thank you.

Dr. Neyl an?

DR. NEYLAN. A quick question back to the
hematuria. | was wondering if you had the
opportunity to nmodel some of the potential
interactions of this very conplicated patient

popul ation that you are dealing with, patients who
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have variabl e risks for hematuria or proteinuria,
di abetes, nonsteroidals, antiplatelet drugs and
whet her, either with univariate or nmultivariate
nmodel i ng, any of these factors showed any

relati onship to the emergence of proteinuria or
hemat uri a.

DR. HUTCHI NSON: W haven't done any
speci fic nodeling. Wat we have done is sone of
the informati on which | showed you is to | ook at
specific agents that were used by patients in our
programto see if the use of those agents, in
conbi nation with rosuvastatin, resulted in any
adverse effects on renal function. As | have shown
you, there was no evidence of any adverse effect.

I can also, just to give people the scope
of what we are doing with regard to the question of
specific studies that will be ongoing, just show
you types of studies that we are doing to
understand this drug because | think it is
i mportant to know that we continue to study this
drug and | earn about it.

W have got studies on atherosclerosis
regression. The METEOR is an | MI study using the
40-mlligramdose. ASTERAOD is an |Ivus study,

i ntravascul ar ultrasound, using the 40-mlligram
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dose. W have outcome studies ongoing, one with
the GC group in Italy in heart failure, another
heart-failure study known as CORONA, a study in
patients with renal failure on dialysis called
AURCRA and Jim Bl asetto just nentioned to you our
JUPI TER study which is in 15,000 patients with an
el evated CRP.

So we will be continuing to evaluate this
drug i n ongoi ng worKk.

DR. BRAUNSTEIN: Dr. Wolf, you et the
| ast questi on.

DR WOOLF: | will try to nake it brief.
Continuing with the renal issue, if we are talking
about a tubular abnormality, would one expect
abnornmalities in glucose transport? Wuld we see
gl ycosuria, abnormalities in uric acid, excretion.
Is it a different pathway or is it unique to
the--the reabsorption unique to HMG CoA-reduct ase?

DR. HUTCHI NSON: | amgoing to ask Dr.
Lewis to pl ease address that question.

DR LEWS: | think it is apparent in this
particular situation that this is not a Fanconi's
syndrone situation so that it is not a multiple
renal -transport abnormality. \What does appear--and

I think that the in vitro cell-culture work may
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this is a matter of protein transport, which is
separate fromthe others and it probably sonehow
does invol ve nel ani c-acid netabolism

There are known bi ocheni cal pat hways that
link melanic acid to the transport mechani sm
responsi ble for the endocytosis of proteins. So |
think that that is what we really have here.

DR. BRAUNSTEI N: Thank you.

We will break now for |unch and reconvene
at 1:30 with the open public session.

Thank you.

[ Wher eupon, at 12:48 p.m, the proceedi ngs

were recessed to be resuned at 1:30 p.m]
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194
1 AFTERNOON PROCEEDI NGS
2 [1:30 p.m]
3 DR BRAUNSTEIN. W will now go into the
4 open public session. We have had one request from

5 Dr. Sidney Wlfe, Director of the Public G tizens

6 Heal th Research Group is going to nake a very brief
7 present ati on.

8 Open Public Hearing

9 DR WOLFE: | think | was told | have ten
10 mnutes. |If that is brief, that is fine. Thank

11 you. | have a handout which I think has been

12 distributed to all the nenbers on the committee.

13 will just go through it as quickly as possible.
14 It starts out by |ooking at the data on
15 Baycol, the reason being that, |ike this drug,

16 rosuvastatin, Baycol also caused rhabdomyol ysis.

17 In this first chart, what we have done is | ooked

18 for each dose that Baycol was used at, all of the
19 adverse-reaction reports that were filed with the
20 FDA as the denomi nator. The nunerator is the

21 nunber of those cases, or proportion of those

22 cases, that were rhabdomyol ysis.

23 What you can see, and it is al so depicted
24 in the graph below, is that as you go fromO0.1

25 m | ligrams--renmenber, Baycol was 0.1 nmilligranms as
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opposed to 10--up to 8, you go from 3.5 percent of
all the adverse reactions being rhabdo up to 54
percent .

Since this is in clinical use, not a Phase
Il trial--it is clinical use--these are all people
who took the drug | ong enough to have a problem
al though the latency period for Baycol is shorter
than for rosuvastatin or for the other statins.

The next chart points out sonething that
was briefly alluded to in the FDA' s docunents but
not discussed this norning at all which is that, if
you | ook at the average duration of treatnment of
people in the trials as a function of dose, what
you see is that, at 40 mlligrans, for
instance--and this is derived froml ooking at
patient years divided by the nunber of patients--at
40 milligrans, you see that the average duration
was about a quarter as long, 117 days, as opposed
to 453 days at the 80-mlligram dose.

This is inportant because, for the cases
of rhabdonyol ysis that the FDA has described and
the conpany has described, the average duration of
time was 280 days. So, not surprisingly, those are
all cases at 80 milligrans. There was one, as you

remenber, at 10 milligrams. But, not surprisingly,
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for the dose that, in fact, had a nuch | onger
duration, it was nmuch nore likely, for that reason
anongst others, that you woul d see cases of

r habdonyol ysi s.

For the 40-m|1igram dose, where people
are taking it for a quarter as long, it is less
than surprising that there were no cases of
rhabdonyol ysis or that there wasn't a nore regul ar
steeped increase with dose as we had seen with
Baycol .

Again, these are just taken fromthe data
that the FDA had in its presentation, just
transmtted into bar-graph form vertical bar-graph
form as opposed to the horizontal that the FDA did.
But here what you see is that, for the
creatin-kinase el evations of 10 or greater, it
really kicked off mghtily from40 milligrams up to
80. It was 0.4 percent of the patients at 40
mlligranms at 1.9 percent at 80. Again, | think
that this is certainly consistent with the fact
that so few of the patients in the 40 and
20 milligram dose had a | ong enough duration. The
suggestion here was, in order to nmore accurately

assess the incidence of CK el evati ons at each dose,

196

you need to have duration-adjusted data for CK el evati ons.
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For exanple, what was the incidence of CK
of 10 or greater in those patients who had | onger
exposures to 40 or 20-nmilligram doses whereas 56.8
percent of the people getting 80 mlligrans or
rosuvastatin were exposed to |onger than 48 weeks,
only 6.5 percent of those getting 40 and
8.4 percent of those getting the 20-nmilligram dose
were exposed for nore than 48 weeks.

As | just alluded to before, | think that
this is certainly a plausible hypothesis why you
don't see the gradual dose-response increase that
was there at least in the way in which we anal yzed
it with Baycol

I just have inserted here directly from
the FDA' s presentation sone of the further--nost
hospitalizations were preceded--this is rhabdo--by
a 3 to 28-day prodrome suggesting a viral illness
wi t h subsequent dehydration as a possible
precipitating event.

We are just finishing for publication an
anal ysis of the Baycol data versus the other cases
of rhabdonyolysis. The latency period is nuch
shorter for Baycol than for all the others. The
| atency period here is pretty nuch the sane as for

the others. The nortality, if the denom nator or
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cases of rhabdo in the nunerator or deaths is nuch
| ower for Baycol, and | suspect that may have to do
with the fact that the sooner after starting the
therapy it cones, the nore |likely sonmeone nmay |ink
it. | remenber talking to someone whose fat her

di ed--hey thought he had the flu--after he started
Baycol at age 81 and they kept himon the drug in
the hospital and he died of acute renal failure a
coupl e of weeks |l ater.

So these | onger |atency periods nmay nake
it trickier to pick up things, particularly when
you are not in a trial

On the renal danage, | think that the
combi nation of proteinuria and hematuria has been
described as a structural thing not just sone
functional kind of problem The chart here--again,
this is taken from FDA' s presentation--increased
proteinuria with increased dose. These were people
with three or nore increased grades in proteinuria
and it goes fromO at 5 milligrams up to
5.4 percent at 80 m|ligrans.

The point that | just wanted to make
briefly here is that, whereas it |ooks like there
is a very long latency period for the

rhabdonyol ysis, it appears that, in a nuch shorter
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period of tine, at |least the early evidence of
renal damage, the hematuria and proteinuria, can
occur and, therefore, the problemw th not seeing
cases at 20 and 40 of the rhabdo or even the CKs
seemto less of a "problent here. There were

i ncreases starting at 10, stepwi se, up to 20, 40
and up to 80 nmilligrans.

The next chart is just |ooking at
atorvastatin from again, the data that were in the
report showing that patients with increased
proteinuria and hematuria, it was pretty flat.
There were no data available at 5 mlligrans, at
0.6, 0.3, 0.4 and 10, 20 and 40 mlligrans and none
at 80 as opposed to the next chart which is show ng
a very stepwi se increase in proteinuria and
hematuria with increased rosuvastatin doses.

I just want to quote, because | think it
sort of summarizes the concerns that | and,
thi nk, many ot her peopl e have about where does this
hematuria and proteinuria go, and there were these
three cases. | amjust quoting fromwhat was
witten. It was described very briefly this
mor ni ng. These three cases of renal insufficiency
of unknown etiol ogy are of concern because they

present with a clinical pattern which is simlar to
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the renal disease seen with rosuvastatin in these
clinical trials.

There is mld proteinuria associated with
hematuria and the suggestion of tubul ar
i nflammati on or necrosis. All cases occurred at
80-milligram dose which was al so associated with
the greatest nunber of patients with abnornal rena
findings, the hematuria and proteinuria.

Proteinuria and hematuria could
potentially be nanaged. | was concerned to hear
the response to the question about should you be
screening for this. | think that the answer that
you don't screen because it might be confusing is
the wong answer. | amsure that the company is
screening, or should be screening, not just with
di psticks but, hopefully, even though they didn't
do them before, getting some urine sedinments

"Proteinuria and hematuria could be
potentially managed with regular urinalysis
screening.” This is the quote fromthe FDA s
docunent. "However, they are the signals for
potential progression to renal failure in a small
nunber of patients. This may represent an
unacceptabl e risk since currently approved statins

do not have simlar renal effects."
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Then, just in summary, well within the ten
m nutes, | think, we strongly oppose the approva
of rosuvastatin because of its unique rena
toxicity. W are also seriously concerned because
of the seven cases of rhabdomyolysis that were
common enough to have shown up in clinical trials.
Unl i ke preapproval studies with all previously
approved statins including cerivastatin in which no
cases of rhabdomyol ysis showed up prior to
appr oval

The fact that so few patients on the 20 or
40-m |l ligram doses took the drug for a sufficient
period of time to have had a chance to devel op
rhabdomnyol ysis seens to have inparted a fal se sense
of security about the safety of these doses
concerning nuscle toxicity. The increased ability
of research to |l ower LDL chol esterol is nost
clearly seen at the 20, 40 and 80-mlligram doses,
al t hough, as pointed out, there is sonme increase at
10 and 5.

If this drug is approved, it is highly
likely it will have to be removed fromthe narket
after enough further damage to patients occurs.

If there is a minute or two, | would be

glad to try and answer any questi ons.
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DR. BRAUNSTEIN: Thank you

Does the committee have any questions for
Dr. Wlfe?

DR KOPP. On Page 4, the y-axis is
greater than three grades, so that would nmean going
from-this is the proteinuria data--going from
negative, greater than equal to three grades, to
going to only those patients who are negative at
the beginning, going to trace 1-plus, 2-plus?

DR. WOLFE: The greater or equal to three
grades is taken directly from | guess it is Table
15 in the FDA presentation. This is what they
said. It had to have increased the degree, as
measured by dipstick, the proteinuria had to have
i mproved, increased, rather, at |least three grades.

DR. HENNEKENS: Dr. Wl fe, as al ways,
find your comments thoughtful and provocative. One
of the issues that you have gotten your hands
nicely around, in the issue about duration |eading
to rhabdo, is the dose of the drug. But the other
i diosyncratic issue with genfibrozil that is not
menti oned your anal ysis.

So | wondered if, in addition to the dose
i ssue, you have | ooked at the duration of the

conbi nation therapy with genfibrozil to see if that
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|l ong duration is confounded, if you will, by the
use of genfibrozil which had the idiosyncratic
del eterious reaction with cerivastatin.

DR WOLFE: We | ooked for that in this
dat aset that we have anal yzed, the Baycol and al
the other statins, and there was sone interaction
there. | can't renenber the numbers now. W
anal yzed this a few nonths ago. This is not this
drug. It is the other ones. | don't know
exactly--you saw, in one of the slides this norning
that, in conbination with genfibrozil, I think the
area under the curve went up twofold. | think that
was the nunber.

So your question is a good one. It sort
of has the effect of shifting the dose and it may
make at | east a small subset of 40-milligram people
| ook Iike they are getting aid. But, again, the
duration is a problem | was astounded when | did
these cal cul ati ons based on the data in the FDA
that there is a four-fold difference in the
duration between the 40 and 80, and the average is
so far down there bel ow what the average period of
onset of rhabdo is in the 80, that | don't think
that we have any kind of answers to the question of

how much CK el evati ons, how much rhabdo, there are,
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particularly in the 20 and 40.
It is interesting that, at the | ower dose,

at the 5 and 10, there is longer duration. But the

worry is less there, | think, than at the higher
dose, the higher doses being 10 and 20. | would be
very interested in the discussion--1 amgoing to

have to | eave--as to what you think the maxi mum
dose shoul d be, because this starts getting into an
area that we don't have answers for in terns of the
paucity of long-termdata in those two groups.

DR. HENNEKENS: That | eads me to ny second
and | ast query which is, if one |ooks at LDL, HDL,
CK, nyopathy, proteinuria and conbi ned proteinuria
and hematuria, and one | ooks at the range of doses,
the 5 to 20-mlligramdoses, one could say are at
| east conparable or even nore favorable than the
five marketed statins.

Yet, you cane to the conclusion that it
shoul d not be approved. So | was curious to your
thi nking on | ooking at, if one |ooks at that subset
of patients with regard to the total--

DR. WOLFE: Let's go back to the
suggestion that was nmade, or at |east that put
forward for discussion, that 5 mlligrans should be

the starting dose. At 5 mlligrans, the
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di fferences between the statins, particularly if
you go with this doubling effect, are not that
significant. You have other statins that do not
have, and | think everyone agreed on that. There
is no evidence of renal toxicity which is what this
is in any of the other statins. Now that Baycol is
off the market, none of the other ones are even
close in terns of the |ikelihood of rhabdomnyol ysis.

So you have two strikes against this drug
interms of safety and if, by doubling up on the
dose of atorvastatin or whatever one you choose,
atorvastatin is the one that was | ooked at in these
studies, if you can achieve the sane kind of LDL
lowering at 5 or 10 milligranms, why approve the
drug whi ch has negative risks conpared with the
other and the benefit is achievable by just a
hi gher dose of other statins. That is really the
basis for what our conclusion was.

DR. BRAUNSTEIN: Thank you, Dr. Wl fe

The sponsor is going to address two issues
explicitly that were asked by the FDA and the
committee. One concerns 20 mlligrams versus 40
mlligrams being the top recommended doses and what
the rationale for the 40-nmilligramdose woul d be.

The second concerns a starting dose of 5 nmilligrans
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versus 10 milligrams and what the rationale for
going to 10 milligrans is.
Sponsor Comment s

DR, HUTCHINSON: If | rmay, | could also
shed some |ight regarding do we have sufficient
exposures at the 40-mlligramdose to justify its
use.

[Slide.]

We have | ooked very carefully in the
myopat hy and rhabdonyol ysis cases in our program
VWhat we have found is that, in general, the hazard
for these events was relatively constant with
rhabdonyol ysi s cases just di spersed anongst the
myopat hy cases.

Now, if we | ook at our data that | showed
you earlier with regard to continuous exposure to
rosuvastatin at the various doses, the data in this
columm is extrenely inportant data with regard to
whet her or not there is a long-termeffect with
regard to rosuvastatin at the 40-mlligram dose on
myopat hy and rhabdomnyol ysi s.

We have over 1100 patients exposed for
greater than 48 weeks and, as you can see, close to
900 patients exposed for over two years. There is

no evidence in this group that we are seeing an
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i ncreased frequency of rhabdomyolysis or even any
addi ti onal rhabdonyol ysis cases or nyopathy cases.

So, in general, we have a | arge database
of patients with long duration of therapy to high
doses of rosuvastatin w thout any evidence that, at
the 40-mlligram dose, we are seeing an increased
frequency of rhabdonyolysis or nmyopathy at |ater
durations of therapy.

Now, with regard to two key questions that
are going to be addressed by the conmittee, those
questions are regarding the top dose of
rosuvastatin. W have shown you sone key efficacy
data regarding the inportance of the 40-m | ligram
dose. | would like to have Dr. Christie Ballantyne
and Dr. Evan Stein just briefly discuss the
i nportance of having that 40-mlligramdose. Dr.
Thomas Pearson is going to come up and tal k about
the 5 versus the 10-nmilligramstarting dose of
rosuvastatin for the general popul ation

Dr. Ball antyne?

DR. BALLANTYNE: Thank you. Christie
Bal | antyne at Bayl or Col |l ege of Medicine. [If |
coul d have C063, please.

[Slide.]

As soneone who is a cardiol ogist by
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training and used to | ooking at the risks and
benefits of treating patients with cardi ovascul ar
disease. It is sonetines interesting to see the
i nconsistencies in regards to what we have
traditionally done in treatnent atherosclerosis.
We routinely do bypass surgery and angi opl asty
whi ch do not reduce nortality and accept
extraordinarily high event rates of conplications
with this.

I hear great hesitancy towards treating
lipids. It has evolved. Wen | started in 1988,
peopl e said, "You shouldn't do this at all. It is
dangerous." What | think is we have evol ved
trenmendously. You saw the data fromthe <clinica
trials earlier today but | would point out that
don't forget in the 4S study, the five-year event
rate in the treated patients was 20 percent or M
or deat h.

This is a very high--it is a disease that
causes tremendous norbidity and nortality. It is a
| eadi ng cause of death in our society. As a
clinician, what | amfaced with is, on a regul ar
basi s, seeing patients who have either very severe
atherosclerosis that we are treating aggressively,

sonetines fanilial hyperchol esterolena or conbi ned
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hyperli pi dem a, but very many patients who are
difficult to treat.

I routinely have been neking the decision
of do | titrate 40 to 80 nilligranms of simvastatin?
Dol go from40 to 80 milligrans of atorvastatin.

I have done this on a routine basis based upon the
evi dence that better reductions in LDL cholestero
|l ead to greater event reductions.

Now, | do that despite the fact that there
is an increase in transaninase el evations as you go
fromatorvastatin 40 to 80. Some of these al so
i nclude el evations of al kaline phosphatase. The
mechani smis not well understood, but it does not
seemto be a major problem If it is discontinued,
it resolves

Wth sinvastatin, there is an increase
al so in transam nases. Wth both agents, there is
an increase in the risk for myopathy with that. So
what | see is another opportunity to provide better
reductions in LDL chol esterol for my patients with
actual |y what appears to be, in conparative
studies, a lower risk for the ALTs, certainly no
increase in risk in terns of the CK el evati ons.

We do have this issue of proteinuria. But

I think if we look at this once again in terns of
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numerically, it is small, a | ow percentage and if
we | ook at what happened with creatinine,

el evations that were 30 percent that persisted,

whi ch woul d be 0 across the board, that, if one
wei ghs the risks and benefits for this in regards
to the pain, suffering and death from

cardi ovascul ar di sease, in ny opinion, it is very
favorable with this for having 40-m |ligram dosage
which we can use to aggressively treat patients to
try to reduce cardi ovascul ar norbidity and

mortality.

| would like to turn it over to Dr. Stein.

DR STEIN: Thank you and good afternoon.

I am Evan Stein fromthe Cincinnati area. M
career has been spent in treating hyperlipidem a.
Specifically, nmy interests are in those groups of
patients with inherited high chol esterol.

We heard earlier about familial
hyperchol esterol enia and a nunber of the studies
that were done and | amgoing to turn to this
popul ati on.

If we can have the first slide, CHO.

[Slide.]

Just to remnd you that this is a common

genetic disorder that, although heterozygous
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fam liar hyperchol esterolema is not that well
recogni zed, there are over a half a nmllion
patients in the United States and these patients
have a nonogeni ¢ di sorder which, frombirth, gives
them very high LDL chol esterol levels, results in
very early coronary disease. Average age of onset
of coronary disease is 40 to 50 years of age in nen
and 50 to 60 years in wonen and it is very
difficult to treat.

In addition to about these half nillion,
there are probably another half nillion patients
who have severe pol ygeni c hyperchol esterolema. So
there is a population of about a million patients
out there who have high risk for coronary disease
due to very high LDL |evels.

[Slide.]

Just to show you--this is the |argest
dat abase. This is a database from Utah in
sonet hing called the MedPed Regi stry which is for
fam lial hyperchol esterolema. This is over 40,000
patients in this database. You can see here is the
coronary-artery disease risk or incidence in wonen
who don't have familial hyperchol esterolema. The
blue is nen who don't have fanilia

hyper chol est erol eni a.
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This is wonmen. You can see by about age
60, these wonmen exceed the incidence of even an 80
or 90-year-old wonman and exceed generally all the
way al ong that of nmen. By age 50, this far exceeds
that of an 80-year-old man. This includes patients
who are currently treated. |If you | ook at the very
hi gh, by age 65 or 70, nearly eight out of ten have
coronary di sease

If | can have 42, please

[Slide.]

When we | ook at the effects of the one
study which was shown earlier which was Study 30, a
| arge study, over 600 patients with fanmli al
hyper chol esterol em a, 432 on rosuvastatin, nearly
200 on atorvastatin, which is the current standard
for nmonot herapy for these patients.

You can see here that, at 20 mlligrans,
we got a 47 percent reduction in LDL and, at 40

mlligrams, a 54 percent reduction. Here is the

atorvastatin at its maxi mum dose of 80 milligrans.
Next ?
[Slide.]

Now, that doesn't sound |ike very nuch in
terns of 7 percent. Now, renenber whenever we are

| ooking at this percentage, we are going back to
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their baseline LDL levels. So, if we go back to
the baseline LDL | evels which were 290 for this
popul ation, very high levels, you can see that the
47 percent reduction resulted in a new | evel now of
154 mlligrams. That is a 47 percent reduction

When you went to 40 milligrans, although
this difference is only 7 percent, because it is 7
percent of a base, we don't actually do that in
practice. W give sonebody 20 milligrans and then
we | ook at their baseline and we give them anot her
dose or we add anot her drug.

When you do that, the nmean here is 133
which is actually another 14 percent decrease in
LDL chol esterol, very simlar to what we woul d get
by adding a second drug to any 20 mlligrans of the
exi sting drug.

If we can go to the next slide.

[Slide.]

What this translates into, even though it
is only a 7 percent difference, it translates into
a big difference in terns of these severe patients
getting to an LDL goal of less than 100. So it is
an average of around about 21 nilligrans per
deciliter reduction. It takes you from6.5 percent

of these patients to nearly one in six now getting
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214
to LDL control

If one conpares this to the standard
ef fect of nonotherapy, atorvastatin 80 mlligrans,
you can see less than 5 percent. One could say, we
coul d achieve this by adding a second drug.

If we can go to No. 46.

[Slide.]

If we now | ook at a simlar study, and
think that Dr. Rader nentioned this earlier, this
is also a study of over 600 famlia
hyper chol est erol emi ¢ and severe
hyper chol esterol em a patients whose LDL goals were
al so less than 100. Here the designh was that
everybody started at 10 mlligrans of atorvastatin,
had an LDL of above 130 and was then dose-titrated
dependi ng on response aimng to get LDL bel ow 100.

This is the FH group which makes it very
simlar to this population. You can see that going
up to 80 milligrans of atorvastatin resulted in
remarkably simlar nunmber of patients, |ess than
one in twenty, achieving the LDL goal whereas this
was the conbi nation of atorvastatin, 40 mlligrans,
pl us ezetini be 10, achieved roughly the same anount
of patients getting to goal

Now, while this is a big step for FH
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patients, and | have over 400 patients in nmy clinic
on this drug, the mgjority of which are FH
patients, this was a big step for themto be able
to go to nonot herapy because, in the past, they had
been on two or even three drugs including high-dose
ni acin which is another potential adverse risk

factor when added to hi gh-dose statins.

You can see that, wth nonot herapy, we now

have nade at |east progress. Not having this
40-mil l'i gram dose available for the FH patients is
going to basically |l eave us at the starting point,
at this endpoint, rather than using this as a new
potential starting point for these patients where
we can perhaps get, with the addition of a second
or third drug, maybe half of themonto treatnent
that would provide themwi th optinmal therapy.

Thank you.

DR. BRAUNSTEIN: Now we are going to
di scuss the 5 versus 10 starting dose.

DR. PEARSON. CGood afternoon. | am Tom
Pearson fromthe University of Rochester where |
direct a preventive cardiology clinic. | ama
cardi ovascul ar epi demni ol ogi st by training and
interested in really population trends in |lipids

and particularly in the extent to which goals are
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attained according to the current guidelines.

I would Iike to address this
5-t0-10-mlligramissue on that basis and maybe
begi n by saying, and maybe taking a chapter out of
Dr. Hennekens' research, is that if you have a drug
with flat safety and efficacy across the dose
range, such as aspirin, you are likely to take the
| oner dose to get the job done.

What | am going to suggest is you don't
really have flat efficacy even across the 5-to0-10
range but we are going to have to go into
epi dem ol ogi ¢ and nodeling data to do that because
there is never probably going to be a clinica
trial conparing 5 milligrams and 10 mlligranmns.

So let's |l ook and see what we coul d expect
interms of a difference in benefits between 5 and
10 mlligramns.

[Slide.]

These are data from a netaanal ysis of
lipid-lowering trials which basically gets to the
poi nt of there is thought to be a graded response.
The lower the LDL, the |lower the event rate, even
at these | ower percent reduction areas that we
have, even here, in terns of the mddle ranges.

[Slide.]
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This has led to this rule that we use, 1
percent reduction in LDL can confer a 1 percent
reduction in coronary-disease risk. Simlar kinds
of analyses have led to a different equation with
HDL and that is, for every 1 percent increase in
HDL, we have a 3 percent reduction in coronary
risk.

So let's look at what we m ght surmise in
terns of the benefits we get between 5 and 10
mlligrams. Here you have the LDL, about a 6
percent reduction, which should confer another 6
percent reduction and risk and perhaps about a 1.3
percent rise in HDL across and the
dose-response--there is a dose response,
apparently, to HDL at these | ower doses of
rosuvastatin. This should give an additional 4
percent.

So the point here is that | think what we
are tal king about--at least in lieu of randonized
head-to-head trials, you are tal ki ng about a 10
percent risk differential between the 5 and the 10
percent. The inportance of this, as a popul ation
scientist, is that this is the starting dose. This
is where the belly of the population curve is going

to be treated. These are where npbst of the
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patients are going to be treated at in terns of

current practice patterns in terns of statin

t her apy.

Therefore, this spread over a | arge nunber
of individuals, | think would be a very neani ngfu
effect.

[Slide.]

The second point | wanted to make is nore
of a nedical sociologic one and that is the extent
to which people are at goal when they start a
certain dose. This is the percent attaining ATP-2
guidelines with the starting dose. | think you can
see, between atorvastatin at 10 nilligrans and
rosuvastatin at 10 milligrams dose, you have quite
a large difference in the percent of individuals
who will actually be at goal

I want to have ny primary-care providers
get this anmount of efficacy at the starting dose.

I will remind you that the NHANES data from 1999 to
2000 currently shows that only 47 percent of
hyperchol esterol em c patients are basically
controlled. This is a representative sanple of the
U.S. and so would be even worse. |If we had a nore
efficacious starting dose of 10 milligrans, we

woul d get the vast najority of those individuals at
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goal .

So | think, on a popul ation basis, it
important that we have a 10-m|ligram versus
5-m | ligram dose because | believe there is a
change in efficacy and there is a reluctance of
primary-care providers, in particular, to
accel erate doses above that and get to goal

Thank you very much.

DR. BRAUNSTEIN. We will move into Dr.
Oloff's charge to the committee

Charge to the Committee

is

DR, ORLOFF: | hope | amready for that.

First, let me say that the discussion has been very

hel pful. | just want to remind the commttee th
this is a confusing, and to sonme extent,
frustrating process for you all. | understand.

don't expect you always to be able to give us

absol ute answers. So don't away di scouraged if you

sonet i mes cannot produce them

The question of risk versus benefit is
al ways the nost difficult one we grapple with
because, by definition, it is an inpossible
calculation. Benefit is apples and risk is
oranges. Last | checked, you can't subtract one

fromthe other.
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| guess, by nmy way of thinking, actually
referring to just sone of the recent remarks made,
there are a couple of points that cone to m nd.
One is that | do think that there is a conpelling
argunent in the issue of tolerance of risk and the
exanple of Dr. Ballantyne, surgical versus nedica
intervention for cardi ovascul ar disease. | do
believe that we all need to keep that in nind.

The other thing is, regardl ess of exactly
what cal cul ati ons you want to go with and what
estimates of incremental benefit you are going to
bel i eve or expect, | think there is conpelling
evi dence that exists today as well as much nore to
come--of course, what that evidence is, we can't
necessarily predict--that |ower LDL is better

So | think it is reasonable to assune, on
the benefits side, that, on bal ance, having an
improved or an ability to | ower LDL additionally
beyond what can be done with the current
armanentariumis going to benefit at |east sone
people at risk for recurrent or first
cardi ovascul ar events.

Wth regard to risk, | guess all | can
| eave you with is that when all is said and done,

we are going to be faced with making a call as to
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the tolerability in, really, just an absolute
sense, of some degree of risk. Again, | wll say,
it is inpossible to reach a conclusion, at |east on
earth, as to the relationship between, for exanple,
a small, admittedly a small, risk of nyopathy and
an reduced risk of cardiovascul ar events.

I also want to rem nd people, furthernore,
that we talk a | ot about the risk of nyopathy with
this class of drugs, generally. Nunber-one thing
to renenber is that there is absolutely no
expectation, regardl ess of how hopeful we are, that
we can obviate all nyopathy with statins.

I would offer that, even if we reduced the
maxi mum doses across the board for the marketed
statins, we would still see cases.

| also remind you that, in the five-year
pl acebo-controlled trials of statins at a variety
of doses, nobst recently up to 40 milligrans of
simvastatin, there have been vani shingly few cases
of rhabdonyolysis and, to ny know edge, | don't
bel i eve there have been any deaths attributable to
drug specifically related to nmyopathy. Frankly, |
don't know that anyone is positive there are any
deaths at all attributable to drug.

So let ne cone to our questions. There is
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a long list here. Before the neeting, Dr.
Braunstein and | stood and thought that, in the
interest of time and in light of the fact that a

| ot of issues will have been and, indeed, have been
di scussed prior to this point in the nmeeting, we
don't need to ask--we are not going to ask for a
yes or no tally of votes for every single question
on this list, unless you feel conpelled to, or
sonmeone ot herw se objects.

Under efficacy, we are essentially asking
whet her the dose-response data and the overal
efficacy data for this drug is such to support the
lipid-altering efficacy across the dosage range.

It is sort of, in some sense, a no-brainer
question. You have seen the data, but it is a
formality we need to ask; does the efficacy support
essentially the approval for the proposed

i ndi cations.

Wth regard to nmyotoxicity, as | said back
at the beginning, a central issue in one of the
prinme of two reasons that this application was
brought before the advisory comrittee was to, in a
public forum weigh the evidence and have the
evi dence presented about the nyotoxic potential per

LDL- | owering efficacy of rosuvastatin and, |
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suppose, the absolute nyotoxic potential at the

hi ghest proposed dose, particularly in light of the
post marketi ng experience with Baycol and in |ight
of the fact that, at 80 mlligrans in trials of
rosuvastatin, there were cases of severe

r habdomnyol ysi s and nyopat hy seen

So the question | have to you, again, is
maybe a relatively sinple one. | am happy to hear
di scussi on. Based upon what has been presented to
you, are you convinced that the nyotoxic potentia
per LDL-1owering efficacy of rosuvastatin is
simlar to that of other currently narketed
statins.

On the second question under mnyotoxicity,
obvi ously any coments you have are welcome. Wth
regard to renal effects, we spent a lot of tine
di scussing this and | guess nowit is tine, really,
for a vote. W are going to ask you whet her you
think, yes or no, the risk of renal adverse events
has been adequately eval uated, whether there are
any further investigations needed of this, at |east
it appears now, in the absence of definitive
evi dence certainly a novel drug effect. Wether or
not it is unique to this drug is another question

that we are not going to necessarily ask you to
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answer but to comment on what you think of those
dat a.

Finally, we are going to ask the question
that has been tal ked about a lot in the discussion
about whether nonitoring of renal function or, for
exanple, for proteinuria is recomended for this
drug or potentially for all statins.

Wth regard to dosing, | think | need to
make a clarification. It sounds, fromwhat we have
heard at the table, that there is some confusion
The sponsor has proposed that 10 mlligrams be the
starting dose for just about everybody, run of the
mll, that 5 mlligranms be reserved for those
peopl e who are on cycl ospori ne because of the
docunented seven-fold increase in area under the
curve and therefore potential augnented risk for
myopat hy or other adverse events when the drug is
given in conjunction with cycl osporine.

They have reserved 20 mlligrans for those
peopl e with severe hyperchol esterol eni a who
need--we know going into the game that they are
goi ng to need big drops.

The FDA's proposal is sinply to say can we
add 5 as an option for across the board, as an

across-the-board starting dose. It is a dose that
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will be available. There will be 5-milligram
tablets if this drug is approved. Qur question
really is why shouldn't physicians be able to
choose that as an option in our conceptualization,
based upon the desired degree or the required
degree of LDL |owering from baseline to goal

W have asked you to choose, really,
bet ween the sponsor's approach and our approach.
Finally, we ask the overall recommendation question
which is an inportant aspect usually of these
proceedi ngs as to whether you would recomend
approval by the FDA of the proposed--across the
proposed dosage range for the proposed indications.

We do not, obviously, speak specifically
about the isolated hypertriglyceridem a indication.
| don't believe we did. So that is included there.
I think I would just ask that the conmttee rule on
the data that they have seen thus far

Thank you very nuch.

DR. BRAUNSTEIN: Thank you, Dr. Ol off.

Before starting, | have al so been asked to
renmind the panel nenbers as well as everybody el se
in the audi ence who has received themto please
fill out the surveys concerning the FDA advisory

nmeet i ngs.
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Commi ttee Discussion and Questions

DR. BRAUNSTEIN: | thought that what we
woul d do is actually go around and ask for votes on
the things that we need to vote on with or w thout
comrents. A simple yes or no would be okay but if
there are comments, that is appropriate. There are
sone areas that Dr. Oloff and his group would Iike
to have nore input on and we ask for nore verbiage
t here.

If you feel that you want the sponsor or
the FDA to respond to a specific question that is
going to help you in the decision-maki ng process or
in answering these questions, please feel free to
ask that also at this tinme. W want this to be as
i nformed as possi bl e.

What | amgoing to do is | amgoing to
start off--we will go around the room | will
start with Dr. Kopp to tackle the first question
Then we will go around and then, fromthere, we
will go to Dr. Carpenter to go over the next
question, et cetera.

So, Dr. Kopp, if you would weigh in on the
first two questions concerning efficacy; has the
sponsor provided sufficient evidence to support the

efficacy of Crestor in the proposed target
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popul ation and, 2, do the efficacy data support a
dose response with respect to LDL chol estero

| owering sufficient to justify the use of the
40-m | li gram dose.

DR. KOPP: | will say yes to both
questi ons.

DR. BRAUNSTEIN: Dr. Carpenter?

DR. CARPENTER: Now, are you asking ne to
nove on to the second?

DR. BRAUNSTEIN: No. W have to go around
for each question. W are starting with Dr. Kopp
for Question No. 1. Wwen we go to a fresh
question, we are going to start with you

DR. CARPENTER: | agree with Dr. Kopp and

woul d answer yes to the questions positively.

DR. BRAUNSTEIN: | also agree; yes, yes

Dr. Wool f?

DR WOOLF: So do I.

DR BRAUNSTEIN: Dr. Hennekens?

DR. HENNEKENS: Yes and yes.

DR. BRAUNSTEIN: Dr. Fol |l man?

DR FOLLMAN: | would like to talk a
little.

DR. BRAUNSTEIN: Go ahead.

DR. FOLLMAN: The thing that really struck
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me about the efficacy was there was a | ot of

di scussi on about conparing doses of rosuvastatin to
ot her drugs, atorvastatin and so on. To ne, that
was not the nost inportant issue. Wat | really
felt synpathetic to was the last talk that the
sponsor gave where they tal ked about achi eving
goals. The me, that is the inportant thing and
when | am eval uating rosuvastatin, | am
particularly interested in whether it hel ps you
achi eve the NCP goals or not and to what extent it
has a better profile than atorvastatin which it was
conpar ed to.

So, for me, the nost inportant studies
were the dose-titration studies. There we see a
significant benefit of the titrati on when you use
rosuvastatin conpared to atorvastatin. You get,
think, 96 percent achieving the goal with
rosuvastatin conpared to about 87 percent with
atorvastati n.

So, to ne, that is the nost inportant
thing about efficacy. Wien | think about efficacy,
that is the reason | agree.

You can al so think about the
dose-titration studies, though, in terns of

i nformati on about the 40-m|ligram dose and whet her
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we shoul d have that in the arnmanmentarium or not.
We saw a lot of, as | nentioned, dose-specific
studies and it would be interesting, | think, to

i magi ne what woul d happen with that dose-titration
study if, instead of capping it at 40 mlligrams,
you capped it at 20. How many woul d reach the
goal s at the end of the study.

Actually, with the information the FDA
provi ded, you can look at that. | did alittle
cal cul ation which suggests if you limt the upper
dose to 20 mlligrans instead of 40, you get about
91 percent achieving the target instead of 96. So
it is still above 90 percent but there is sone
addi ti onal nodest benefit of having a 40-mlligram
dose as opposed to a 20-mlligram dose.

So the short answer now is yes, yes for
both of those but there is a dininishing benefit at
40 milligrans conpared to 20 in terns of dose
titration.

DR. BRAUNSTEIN:  Thank you.

Dr. Vtts?

DR ORLCFF: Dr. Braunstein, we need a
little clarification. | believe, Dr. Follman, you
are speaki ng about the percentages of patients

achi eving goal within the lowrisk category. |
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just want to nake sure for the record that we are
not tal king about 96, 91 percent of rosuva patients
achi eving goal in the high-risk category.

DR BRAUNSTEIN: Yes; that was, |ike, 17

percent .

DR, FOLLMAN: Right; this is for the--

DR ORLOFF: | just wanted to say--

DR. BRAUNSTEIN: Thank you

Dr. Vtts?

DR WATTS: | wll give the short answers
and | would like to speak a little as well. Yes,

yes are the short answers. My feeling is that we
have seven other agents out there that work pretty
wel | when they are used correctly and that the main
reason for wanting a drug like this on the nmarket
is for the patients who don't respond, don't cone
to target, with the maxi num doses of the other
agents.

So worrying about 5 or 10 as a starting
dose to nme doesn't seemterribly inmportant when we
have seven other drugs that we could use for the
patients who respond to 5 or 10 nmilligranms of this
drug. But it seens to meet a need for patients who
require nore potent agents than what we currently

have and | think we really need to focus on what
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the 20 and 40-nilligramdose would do. | think
wi thout the 40-mlligramdose, there is really very

little advantage to this drug over what is already

out there.
DR. BRAUNSTEIN: Thank you
Dr. Wernan?
DR WERMAN: Yes, yes.
DR. BRAUNSTEIN: Thank you

Dr. Levitsky?

DR LEVITSKY: As a pediatrician, | like
to think small. | note that if you start off with
an LDL chol esterol which is 150 instead of 190, and
you extrapol ate, you can do pretty well with 2.5
mlligrams, also, so | don't know why we are
stopping at 5. This is not going to be a
second-order drug. This will just be added to the
group.

I am bei ng tongue in cheek about this, but
I think that, considering that this drug will be
used for the range of people with mld
hyperchol esterolema to very severe, we need to
have the entire spectrumavailable. 1 have,
per haps, some caveats about what | would like in
the package | abeling for the 40-m|ligram dose, but

I think we need the small er dose, too.

file:///C|/Results/0709ENDO.TXT (231 of 283) [7/15/2003 4:47:11 PM]

231



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. BRAUNSTEIN. We will come to those
caveats under dosing recomrendati ons. So, iS your
answer yes, yes?

DR. LEVI TSKY: Yes.

DR. BRAUNSTEIN: Thank you

Dr. Neylan is not a voting nenber of the
conmittee but we don't want to stifle his ability
to comment.

So, do you have any comments about No. 17

DR NEYLAN: Thank you, M. Chairman. As
a menber of this body without a vote but, like the
ot her nenbers, with opinions | amvery happy to
chime in. M response is definitely yes, yes, that
the sponsor has undertaken yet the npbst anbitious
trials inthis area. They clearly, in their
magni tude, their scientific rigor, are the state of
the art. So, again, efficacy, yes, yes.

DR BRAUNSTEIN: So we will go to Question
No. 2 on safety. W will start with Dr. Carpenter.
W will break this down first to the vote that we
have to take and then the discussion. So we w ||
ask Dr. Carpenter just to respond to Question No
1; has the sponsor provided sufficient evidence
that the mld toxic potential per LDL-Iowering

efficacy of rosuvastatin is simlar to that of
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currently marketed statins.

DR. CARPENTER: | think we have to | ook at
this across doses and, at first glance, elimnate
the 80-milligram dose because | think there are
clearly other issues with that dose that we all
agree are off the table here.

As one extrapol ates fromthe data
presented, there is some concern, albeit the
nunbers are very small, that there is a dose
relationship to the incidence of the nmyotoxicity,
whet her these, up to the dosage range stated, get
above the other statins or not is, fromthe data
could see, not significant in terns of the a
di fference.

I would say that the evidence to date
woul d i ndicate that across 40, up to the
40-m |l ligram dose, we are at levels conmparable to
the other statins but with sone reservati on about
the 40-nilligramdose in that nore nunbers may bear
this to be harder nunber with nore data com ng in.

DR. BRAUNSTEIN: So, do you think the
potential is simlar to the other statins up to the
40-m | li gram dose?

DR CARPENTER: | think, at present, there

is no difference with the other statins. However,
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234
we nmay see the 40-milligramdose differ with tine.
DR. BRAUNSTEIN: | also say yes, with the
current data.
Wol f ?
WOCLF: | concur.
BRAUNSTEIN:  Dr. Hennekens?
HENNEKENS:  Yes.
BRAUNSTEI N:  Dr. Fol | man?
FOLLMAN:  Yes.
BRAUNSTEIN: Dr. Watts?
WATTS:  Yes.
BRAUNSTEIN: Dr. Werman?
W ERVAN:  Yes.
BRAUNSTEIN: Dr. Levitsky?
LEVI TSKY:  Yes.

BRAUNSTEI N:  Dr. Kopp?

T %3 333333 I DI

NEYLAN: Yes. Thank you.

Now we will go back to Dr. Carpenter for
the second part of the question. Has the risk of
muscl e toxicity associated with rosuvastatin
t her apy been adequat el y- - pardon?

MS. SPELL LeSANE: You forgot Dr. Neylan.

DR. NEYLAN. Actually, | said yes, the
non-voting yes.

DR. BRAUNSTEIN: Dr. Kopp?
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DR KOPP: | will add a voting yes.

DR. BRAUNSTEIN: Thank you

Has the risk of nuscle toxicity associated
with rosuvastatin therapy been adequately eval uated
in the clinical-devel opnent programw th respect
to, anong others, the nunber of patients studied
and duration of treatment over the proposed dosage
range, special popul ations such as the elderly,
renally inpaired or those with conorbid nedica
conditions and drug-drug interactions?

Again, this doesn't require a vote. It
does require any advice to the FDA that you wish to
gi ve them al ong these Iines.

DR. CARPENTER: This is a qualified yes
but, again, with the conment that | think there is
some concern about the 40-milligramdose and this
arises, in particular, in some of the special
popul ations. | think a conplete and absol ute yes
on that dosing is going to take sone tinme to bear
out as more nunbers cone in on sone of these other
groups.

DR BRAUNSTEIN: | think the risk of
muscle toxicity at the 40-mlligramdose is stil
open to question. The data that has been presented

has shown that it falls within the range of the
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other statins. | do think that after this is on
the market and a | arger group of individuals with a
variety of other conorbid conditions are exposed to
it that we need to look at this very carefully.

I am concerned about special popul ations
such as the Japanese popul ation. The
phar macoki neti ¢ studies that were perforned in
Japan did show that the Japanese in Japan had a
hi gher level for a given dose so that | am
concerned about certain popul ations and we nay find
that, just as certain popul ations are nore
susceptible to side effects of different drugs, the
Asi an Americans, or Asians in general, nay have the
same problem So this has to be | ooked at very
careful ly.

I would also like to see nore extensive
eval uati on of drug-drug interactions. Certainly,
the common ones have been | ooked at that have been
associated with statin myotoxicity and it doesn't
| ook--and, certainly, rosuvastatin falls within the
range of what we see with the other statins as far
as the effect of other drugs such as genfibrozil on
the drug | evel s.

But this is sonething that | think does

need to bear watching especially at the
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40-milligramlevel

DR. BRAUNSTEIN: Dr. Wolf?

DR. WOOLF: There are really three parts
to this question. | think Ais yes. B, special
popul ati ons, we have tal ked about the Japanese but
clearly there are other Asian popul ations and so
think it needs to be broadened to include,
obvi ously, Chinese, Southeast Asian, perhaps people
of Indian descent. Wo knows? That is going to be
carefully | ooked at and whether it is a genetic
i ssue or whether it is an environnment issue needs
to be sorted out. The study in Singapore will help
it. 1 think you need to go beyond that.

There are literally thousands of drugs.
You can't possibly determ ne the drug-drug
interactions of all the thousands no matter how
many peopl e you study premarketing. So it is going
to have to be looked at. But, within the confines
of a study, | think the sponsor has done about as
wel |l as can be expect ed.

DR HENNEKENS: | would concur strongly
with Dr. Braunstein's position on these matters and
also with the caveat that this is the | argest and
nost conprehensi ve devel opnment program of any drug

of this class that has ever been undertaken, so it
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is not about this drug or about this particular
dose as much as the issue that you may not be
finding sonmething sinply because the expected val ue
is zero in the population that is studied.

DR. BRAUNSTEIN: Dr. Foll man?

DR FOLLMAN: In ternms of nuscle toxicity
interms of part A | agree that they have been
studi ed adequately. They met the FDA guidelines
for duration and so on. | guess the concern woul d
be if we saw sone additional evidence of
myotoxicity in the doses between 5 and 40 but, in
that range, they are simlar to the statins that
are approved.

So, if we focus on that range, they have
studi ed enough and | think they have done an
adequate job on that account.

In terms of special populations, | have
sort of a question, sonething that | thought about
when | was reading this. It seems, in special
popul ati ons, say, cyclosporine patients who are
recei ving cycl osporine, what happens is you wll
notice that the pharnacokinetic paraneters are mnuch
| arger, the area under the curve or Crax is nuch
| arger. Based on that, you decide that the dose

shoul d be | ower ed.
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So that sounds |ike a reasonabl e strategy.

These are relatively rare popul ati ons but the way
that they proposed doing this, with cycl osporine
there was ten-fold increase in Crax at 10
mlligrams compared to health subjects. So they
suggested cutting the dose in half to 5 mlligrans.
I think it would be interesting to study what the
phar macoki neti c paraneters would be 5 mlligrans in
cycl osporine and, nore generally, for other
prograns where you are concerned about drug-drug

i nteractions or special popul ations.

DR, BRAUNSTEIN: Dr. Watts?

DR. WATTS: | amfavorably inpressed with
the | arge body of evidence and the Iong-termfollow
up in the populations studied. So | think Ais a
yes. | don't have anything to add to the concerns
about special populations but | think there is nore
to be learned there and drug-drug interactions
don't seemto be an issue other than what has been
identified.

DR. BRAUNSTEIN. Dr. Wernman?

DR WERMAN. | agree with the coments
that have been made by the other nmenmbers. The only
ot her potential question or conment | had is, as

read the total packet, there was a coment of
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drug-drug interactions with birth-control pills
changing the AUC of two-fold. But it seemed nuch
nore relevant for me, for the popul ati on that was
going to be treated who are fenale, what the
interactions would be with different conbinations
of hornone-repl acenent therapy and that would seem
to be of interest especially with all the new
i nformati on we have about a dose-response curve for
hor none-repl acenent therapy of benefit versus risk

DR. BRAUNSTEIN: Al ong those I|ines,
because we didn't talk about this, as |I recall the
data showed that the |levels of hornones in the
birth-control pills actually go down with this. So
one woul d ask, does that decrease the efficacy of
the oral contraceptives and is that a class action

DR ORLOFF: | seemto recall--again,
don't have the labels with ne--1 seemto recal
that that has been found with at |east one other
statin. | believe it was--the one | amrecalling
is Lipitor, atorvastatin. Does the sponsor have
any comrent on that? Al so, while Dr. Hutchinson is
wal king up there, | want to just nake one nore
poi nt of clarification.

In cyclosporine-treated patients, the

sponsor is proposing 5 milligranms not just as the
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start dose but as the dose, the only dose. So
there is no dose beyond that.

DR, HUTCHINSON: | amgoing to ask Dr.
Schneck fromour dinical Pharnmacol ogy Depart nment
to come up. We did do an ethanol estradiol and
norgestrel drug interaction study with
rosuvastatin.

DR. SCHNECK: W did a drug-interaction
study with a commonly used oral contraceptive in
the United States. This is a conbination product
that contains 35 mcrograns of ethanol estradiol
and a great increase in concentration over the
three-way cycle of the progestin and norgestrel

[Slide.]

This is the outcone in sonme ei ghteen wonen
in which they were dosed to steady state at 40
mlligrams in our conpound during one of the cycles
of the hornone and conparing the outcome froma
previous cycle in the absence of rosuvastatin.

The outcone of this trial shows you there
is about a 25 percent increase in the circulating
concentrations of estradiol in terns of Chax and
AUC and a similar increase in the progestin
conponent of the conbination tablet, 23 in Crax, 34

in AUC. So there is a small increase in the
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circulating concentrations of the hornones in the
presence of the rosuvastatin, certainly no
decrease. Certainly we would not anticipate any
reduction in efficacy as far as oral contraception
and we would leave it to the judgnent of physicians
as to what that snmall increase mght nmean in terns
of long-term exposure on this conbination

DR. BRAUNSTEIN: Thank you

Dr. Levitsky?

DR LEVITSKY: Yes, with all the caveats
that have been expressed before ne.

DR. BRAUNSTEIN: Thank you

Dr. Neyl an?

DR. NEYLAN: Yes to the first and then a
special plea for a population near and dear to ny
heart, the organ-transplant population. That is a
group that is roughly a quarter of a mllion in the
U. S. today and double that globally and so a not
i nsubstantial nunber of patients. It is a group
with special needs in terms of lipid | owering.
Roughly 80 percent of renal -transplant patients are
on lipid-lowering drugs and that is a group of
patients in need of better efficacy.

The Iimted study done in the

heart-transpl ant popul ati on which, as a rule, has
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| ess perturbations with |ipids than sone of the
other solid organs, especially kidney, could
certainly be anplified. Myreover, we need to
better understand interactions with the other
ener gi ng i munosuppressants. Cycl ospori ne now
constitutes or is now, in less than half of newy
transplanted patients, part of the maintenance
regi nen.

So, increasingly, other drugs are com ng
into the forefront and nmany of these have
interactions. So, | would certainly encourage the
sponsor to explore this issue in further
post mar keti ng studi es.

DR BRAUNSTEIN: Dr. Kopp?

DR KOPP: Yes. | would say yes as well.
Wth regard to special populations, | urge the

sponsor to | ook at another Asian-origin population,

Native Anericans. | was very happy to see that
there is a large ongoing trial in ESRD. | think
you have 2500 patients. | think that will be

important to define what the safe upper limts of
dosi ng woul d be.

I echo Dr. Neylan's coments about ot her
drugs, particularly tacrolinus FK since it is so

closely related to cyclosporine and al so serolinus
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and knowi ng nore about those interactions.

DR. BRAUNSTEIN: Thank you

W will goonto IIB, safety in regards to
renal effects, the clinical |aboratory nonitoring
in the Crestor devel opnent program exposed a
her et of ore unknown effect of a statin to cause mld
proteinuria sonmetimes associated with microscopic
hematuria and mld renal inpairnent and increased
creatinine. This effect appears dose-related in
frequency and perhaps severity and reversible on
di scontinuation of therapy or on |owering the dose
of the drug.

Then there are three questions and a
comrent; a., has the risk of adverse renal effects
of rosuvastatin been adequately eval uated over the
proposed dose range? b., what further
i nvestigations are needed, if any, of this nove
drug effect? c¢., is comment on the data presented
suggesting that this may be a statin class effect
and d., is nonitoring of renal function recomended
for this drug or potentially for all statins.

So | will take a crack at these four and
then pass it on to Dr. Wolf. Has the risk of
adverse renal effects of rosuvastatin been

adequat el y eval uated over the proposed dose range?

file:///C|/Results/0709ENDO.TXT (244 of 283) [7/15/2003 4:47:11 PM]

244



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

I think it has been eval uated and defined that
there is a problem so | think that the risk has
been defi ned.

Certainly, | amvery happy to see that
al most 900 individuals were on the drug for 96
months. That is very reassuring that it is not
going to be a major disaster. So | think it has
been adequately defi ned.

b., what further investigations are
needed, if any, of this novel drug effect? | think
that this should be exam ned prospectively in
regards to trying to figure out what popul ations
are susceptible to this, if there is any group of
i ndi vidual s that may devel op this because of
i ncreased susceptibility? Are there nedications
that these patients are taking, herbs, vitam ns,
nonst eroi dal s, sonme of the other nedications that
may affect tubular function that, in association
with this particular very potent statin, my | ead
to proteinuria and possi bly hematuria?

Defi ning what the hematuria is due to.
think that we have had a beautiful discussion by
Dr. Lewis and al so by Dr. Kopp concerning the fact
that, in many cases of hematuria, we don't know

what the structural defect is that causes the
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hematuria. But | think that we should still be
| ooking for that. So |I do think that there are
sonme further investigations that should be done in
a prospective fashion now that the know edge is
there that this is a potential effect of the drug.

Conment on the data presented suggesting
that this may be a statin class effect. | think
that it very likely may be and | say that because
aminpressed with a couple of pieces of data that
were presented. Nunber one, the lipophilic study
showing that this is nore likely to get into the
renal tubules than nost of the other statins that
are on the market except for pravastatin which is a
weaker drug.

So this is nore likely to get to the
tubul es and get into the tubules. Also it is a
very potent drug, as has been shown by the in vitro
data. | was also inpressed with the nelanic acid
addition experinment in vitro that this can overcone
the tubul ar readsorption probl eminduced by the
drug suggesting that, really, what we are seeing is
a drug that is taken up by the tubul es nmuch easier
than many of the other drugs and is a very potent
i nhi bitor of the HMG Co-enzyne- A system

Therefore, if one is able to get a
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sufficient quantity of a very potent statin into
the tubules, | think it is Ilikely that one will see
the sane type of effect.

So, although | amjust comrenting on this
because it does say coment, | think that it
probably will turn out to be a statin effect from
very potent statins that get in the tubul es.

I's monitoring of renal function
recomended for this drug or potentially for al
statins? | don't think nonitoring for potentially
all existing statins in the market is necessary
because we have a lot of a experience with that, so
I don't think that one has to go back to that
group. For future statins, obviously, the rena
effects need to be | ooked at.

For this particular statin, |I do think
that nmonitoring should be recomended for doses of
40 milligrans because of the proteinuria and the
hemat uri a and not knowi ng really what the |ong
| ong-term probl ens associate with that m ght be.

So | do think that it reasonable.

Now, | might say also that it is in this
group of patients who are getting the statins that
many of themw || have conorbid conditions that

requi re renal -function nonitoring anyway,
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hypertensi on, diabetes, for instance. But | do
think that there should be a clear statement in the
| abeling that individuals who receive 40 mlligrans
of rosuvastatin should have periodic nmonitoring of
at least urinalysis for proteinuria and hematuri a.

Dr. Wol f?

DR WOOLF: This is the area that bothered
me when | read the briefing docunents and mny
concerns have been partially allayed but not
clearly so. The answer to a. is | don't think ny
concerns really have been adequately evaluated. |
don't think that a dipstick urine for protein or
bl ood i s adequate and the number of patients who
actually got formal urinary protein eval uations
and, as we heard, virtually nobody got studies of
sedinment | think is an oversight.

In fact, | amkind of surprised that this
wasn't picked up earlier so that it couldn't have
been investigated in the trials that were finishing
up toward the end of the evaluation process,
particularly those that were started in response to
the FDA's comments in 2001

What further investigations | think we do
need to | ook at the urine sedinent for people who

do have hematuria. Sinply that it is unexpl ained

file:///C|/Results/0709ENDO.TXT (248 of 283) [7/15/2003 4:47:11 PM]

248



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

is not acceptable. It nay be unexpl ai ned and
benign and it may be unexpl ained and, five years
fromnow, have sone serious consequences. | think
we need to know which it is.

The statin class effect, no matter how you
slice it and dice it, the 40-mlligram dose of
rosuvastatin seens to have a greater issues than
any of the other doses of the statins that were
studied clinically. The in vitro data, | think, is
very intriguing and very interesting and very
pl ausi bl e but, as far as | know, humans don't have
possumcells. So, perhaps, we need to | ook at
peopl e rather than in vitro data.

So | think that is very interesting. It
gives a nice plausible explanation, but | don't
think it is adequate. So, in light of a., b., and
c., | think that clearly the 40-m|ligram dose
needs to be nonitored both in terns of sonething
more than a dipstick urine for renal toxicity.

DR. BRAUNSTEIN: What woul d you suggest ?

DR WOOLF: | think that sonme studies
actually have to have formal urinalysis and urinary
protein in measurenents formally nornalized to
creatinine and then, if one wants to | ook at

breaki ng down the classes of protein, renenber that
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I think 22 of the 57 patients where it was | ooked
at actually had a gl omerul ar conponent, seven or so
with glonerular and there was another eight or so
m xed. | may have those nunbers backwards but, by
no means, was it sinply tubul ar dysfunction
DR BRAUNSTEIN: That was the baseline.
DR. WOOLF: No; that was the 40-mlligram
dose.
BRAUNSTEIN: Was it?
WOCLF:  Yes.
ORLOFF: darification, Dr. Wolf.

WOCLF: Yes.

323 3 33

ORLOFF: It sounded |ike you were
calling for nmonitoring in ongoing trials as opposed
to nmaking a commrent on whether and how nonitoring
shoul d be conducted in, for exanmple, open-narket
use.

DR. WOOLF: That is a very good point,
whi ch you didn't ask us to clarify. But, for sure,
it ought to be in nonitoring of ongoing trials.
mean, that would be mandatory. | would like to see
urine anal yses and formal protein measurenments or
at least spot with creatinine corrections on
patients on 40 mlligrans at sonme interval. |

agree with our chairman that these are people

file:///C|/Results/0709ENDO.TXT (250 of 283) [7/15/2003 4:47:11 PM]

250



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

likely to have conorbid processes and it nmay be
difficult to sort out what is causing what. But
that doesn't mean we shoul dn't | ook

DR BRAUNSTEIN: Dr. Hennekens?

DR HENNEKENS: As | look at the 5 to
40-mlligramrange of doses, | feel the benefits on
LDL, HDL and triglycerides is striking and the
hazards on the liver as measured by ALT and the
nmuscl es as neasured by CK are generally reassuring
such that they appear to be as good or even nore
favorabl e in sonme cases than the other marketed
statins.

The big issue | grappled with here is that
the 20-milligramdose, in ny view, is associated
with a 0.7 percent rate of proteinuria. This is a
| ow absolute rate but, in ny view, it is far higher
than the other marketed statins and it is
conmpounded by the fact that when the dose is

increased to 40 nmilligrans, it is upto 1.2

percent.

On its own, | amnot concerned about it as
part of a devel opnent program However, | am
concerned about what inpact this will have when

mllions of people take 40 mlligrams of this drug

for five to ten years. | amnot certain this wll
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be a reversible tubular defect--not that it won't.
I amjust not certain. | just don't know.

I would say that the data that | saw
suggests di mnution, not conplete reversibility, of
the effect. | would also |like to see perhaps nore
elucidation of this issue ranging from basic
research to understand the nechani sns better to
clinical studies to quantitate the nagnitude and
clinical significance of the problem M concerns
here do relate specifically to the 40-milligram
dose. So | would perhaps want to see nore cogent
data beyond just nonitoring the trials which have a
relatively | ow sanple size of people on the
40-m |l ligram dose to basically better understand
and quantitate the probl em before deciding on a
solution that nay or may not be adequate.

DR. BRAUNSTEIN: So, if | understand your
responses to the questions, a., has the risk of
adverse renal effects of rosuvastatin been
adequat el y eval uated over the proposed dose range.
Do you think it has been adequately defined?

DR WOOLF: Well, the risk has been
adequately evaluated in the sense that | now
believe there is a risk at the 40-m | 1ligram dose.

DR. BRAUNSTEIN: And the further
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i nvestigations, you noted. You didn't know whether
you thought that this was statin class effect.

DR WOOLF: | did say, in ny reading of
the data, | would say that it seens to be not
necessarily peculiar to this drug but peculiar to
the dose of the drug, 40 milligrans and above, not
to this drug, even.

DR. BRAUNSTEIN:  You woul d favor
monitoring at the 40-m | 1igram dose.

DR. WOOLF: | think | am saying that, on
the one hand, nonitoring may be too much but, on
the other hand, it may be too little. | amstil
not basically getting nmy hands around both the
mechani sms as well as the magnitude of the issue.
So, in sone ways, if there were a way to try to
suspend nmonitoring as a solution for this because
it may turn out, with further evaluation, that this
is less of a problemthan it appears and,
therefore, nonitoring wouldn't be necessary.

On the other hand, if further data support
the magni tude of the problens would be greater
than nonitoring might not be enough. So | amjust
not sure.

DR FOLLMAN: | broadly agree with what

Charlie mentioned. 1In terns of part a., has the
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ri sk of adverse events been adequately eval uated,
for the other safety paraneters over the range of 5
to 40 milligrans, | think we have a fl at-dose
response curve and there is not a concern about
muscle toxicity or liver toxicity.

Here, though, in terns of the kidney, we
have a concern at the 40-milligram dose. The rea
issue, | think--and so this is unlike the other
safety paraneters. The 40-mlligramdose is, |
think, the thing we are all focusing on, has it
been adequately characterized.

Your point about the risk is, | thought,
wel | put that we are aware now of a risk that we
didn't know about before. This had not occurred in
the other statins. The real issue to ne is whether
we have enough information to feel confortable that
there won't be clinical events related to the
ki dney once it is |icensed.

That is sonething we don't really know
now. The only way to get know edge about that is
to do large studies. Charlie nentioned that this
is arelatively rare event probably and the only
way we are going to get information on it is to
study it in a |ot of people.

So, to finish up, | guess, Part a., the
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ri sk has been adequately characterized in terns of
these | aboratory paraneters. The clinical sequel ae
we don't know yet. So, for part b., what further
i nvestigations night be needed, | think the | arge
clinical-trials programthat they have nenti oned
earlier today, probably over 20,000 people that
they are going to be studying, would be good for a
step in that direction, | think, maybe the only
step that needs to be done in terns of nonitoring
clinical consequences for this problem

In terms of Part c., whether this is a
statin class effect, when | read this, | thought,
don't really know one way or the other. But | also
thought it didn't really matter because we don't
see any evidence of this in any of the other
statins. This is only brought to our attention
because of the high dose. So, whether or not it is
a statin class effect doesn't matter to ne. We
see it here at 40 nmilligranms, to sone extent, and
certainly at 80 mlligrans. That is what we need
to focus on, whether we have clinical events, an
increased rate of clinical events for this.

Then, finally, | would agree that
moni toring of renal function is probably needed if

we are going to approve this study. Eventually, it
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m ght turn out with nore information. W know t hat
it is unnecessary. Charlie was saying he just
didn't know at this point and | agree, we don't
know. So, to be on the safe side, we should

moni tor now. Eventually, it mght be viewed that
it is unnecessary in sone popul ations or nmaybe
across the board.

DR. BRAUNSTEIN: Dr. VWatts?

DR WATTS: | don't think the adverse
renal effect has been explored adequately at the
hi gher dose. | agree with Dean. | don't know
whether this is a class effect and | don't know
that it matters. |If it is a class effect, it seens
to be related to the potency of the drug and the
low lipophilicity. So it doesn't seemto apply to
the other statins that are in clinical use.

If I were taking this drug in a
40-mlligramdose or if | were using it in ny
clinic, I would want a baseline serum creatinine
and a baseline urinalysis. Periodically, | would
want a dipstick urinalysis and, if | saw 2-plus
protein or 1-plus blood or both, then | would at
| east repeat that urinalysis. |f those findings
were there on repeat, then | would want to quantify

my urinary protein and renal function
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So, in clinical practice, until there is
more data for safety, | would recomrend nonitoring
I don't know that it needs to be nonitored with
quantitative urinary protein because the dipstick
seens to be sufficiently sensitive to |l et you know
where there might be a probl em

I think there is probably sone data in the
exi sting dataset that would help us. | asked about
the time of the appearance of this. 1t |ooks like
there were several hundred patients who had
proteinuria, several hundred patients who had
hematuria, and | am not convinced that the sponsor
has | ooked adequately at the existing data to
convince ne that this is a transi ent phenonenon
versus a fluctuating phenonenon and that
| onger-termuse might show that there is a probl em

I think that, in the ongoing large trials,
it should be possible to answer that question and
al so do nore detailed analysis to find out if there
are other changes in tubular function that emnerge
in patients who show proteinuria. | think that it
may turn out to be very reassuring data fromthe
exi sting set and fromthe ongoing trials, but,
until we have that reassurance, | think patients on

t he hi gh dose shoul d be nonitored.
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DR BRAUNSTEIN: Dr. Werman?

DR. WERMAN: | agree with the coments
that Dr. Watts just nmade. Perhaps, unlike sone of
the other nenbers, | think that additional research
does need to be done at the basic |evel because
think, if we understand the nechani smof how this
agent is working at the tubule, you may be able to
predi ct which patients nmight be at risk and what
drug-drug interactions it may occur in.

So | think that, as well as the careful
moni toring of patients initially as the drug gets
approved and in ongoing studies, | think further
basi ¢ studies to understand the nolecul ar
mechani sms may provide the insight then to target
patients and to use the drug nost safely.

DR BRAUNSTEIN: Dr. Levitsky.

DR. LEVITSKY: | agree that the risk of
adverse renal events has been adequately eval uated
up to the highest dose range, the 40-nilligram dose
range, at which point | think that further
eval uation is necessary and those further eval uates
shoul d consi st of the |arge-scale clinica
surveill ance studies that are under way as well as
further in vitro studies.

The in vitro studies that were presented
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are convincing for sonme sort of statin class effect
but the human studies do not yet support this, so
they need to be carried further. | am concerned
that this is an inportant issue because, no matter
what dosage range is suggested by

the FDA, many of the other drugs in this class may
wel | be used outside those dosage ranges so,
knowing this is a class effect is an inportant
thing for physicians, particularly specialists,
usi ng these agents.

Then, finally, | certainly would recomend
moni toring of renal function as was suggested
before in patients on the highest dose of these
drugs.

DR. BRAUNSTEIN: Dr. Neyl an?

DR. NEYLAN. | agree that the approximate
| ow | evel risk of renal dysfunction has been
characterized, although | do believe that there is
much, as the previous panel nenbers have suggest ed,
that can be done to further understand, both at the
| evel of prospective clinical trials, postmarketing
surveill ance and, of course, further preclinica
dat a.

As far as the types of further

investigations, | amcertainly intrigued by the
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hypot hesi s put forth by the sponsors as to a
mechani sm for changes in tubul ar handling of
protein. | struggle, though, to nake that nobde
answer all the questions regarding the rena
pi cture as a whol e and especially hematuria which |
guess | have sort of latched onto especially today.

So | woul d encourage ot her |ooks, other
rel evant nodels, to | ook at the possibility both at
the tubular epithelial level and other parts of the
ki dney that there is not sone evidence for ongoing
i ncreased turnover or inflammatory process.

Is this data suggestive of a class effect?
My gut feeling tells ne yes, although | certainly
do not think there is enough here to warrant
stating that or carving it in stone. | do think it
is very inportant to understand this. As Dr.
Levi tsky says, the use of all these agents wll be
broadly applied and used increasingly in the com ng
years and especially given the potenti al
interactions and different handlings within specia
popul ations. Despite current dose ceilings for
these other agents, we are likely to see a w de
variety of increased exposures and | think it
behooves the comunity to be on the | ookout for

this and for all of us to better understand if
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1 there is, indeed, a class effect or not.

2 Finally, nonitoring, should it be

3 recommended? M bias as a nephrologist is that, in
4 this population of patients, in general, rena

5 function in older patients with nultiple

6 conorbidities for cardiovascul ar di sease and

7 nephroscl erotic di sease do warrant periodic

8 monitoring if only once a year for serum

9 creatinines and urinalyses. | agree with Nelson's
10 observation that, were | starting this in the

11 clinic, and now as | think about it for other

12 statins, obtaining a baseline urinalysis and a

13 serum creatinine seens a very nodest and quite

14 acceptable start for this.

15 DR. BRAUNSTEIN: Thank you
16 Dr. Kopp?
17 DR KOPP: For Question a., | think the

18 studies to date have been adequate but could be

19 inmproved. | wll touch upon sone of the thenes

20 that we have heard about already. 1Is this a

21 functional defect? | think that is possible but I
22 amnot sure that that is all that is going on. |Is
23 there a structural problen? | gather we have had
24  just one renal biopsy available in sonmebody who has

25 both proteinuria but not renal failure and is this
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progressive as we foll ow patients out three and
four and five years.

Again, two issues that were tal ked about,
how do we understand the glonerular proteinuria
that apparently is present in about a third of the
patients, either pure glonerular or nmixed, a third
of the patients with proteinuria that we were told
about and how do we understand hematuria. 1s it
functional, as Dr. Lewis nentioned can happen, or
is it something el se?

In terms of further investigations, |
think animal studies m ght add sonething here. W
heard that a variety of statins cause
epithelial-cell damage but nmaybe we can | earn
sonet hing nore. Maybe we can better understand is
there a gl onerul ar-di sease el enent as wel | using
t hat nodel

In terns of human investigations, | think
I would Iike to see continued follow up on patients
beyond 96 weeks and | woul d argue that we shoul d be
doing nore renal biopsies in those patients who
have unexpl ai ned proteinuria possibly as part of a
research protocol rather than frompure clinica
indications to try to increase that n of 1 and get

a sense of are there patients who do have
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tubul ar-cell atrophy and so forth at a relatively
early stage before they have a rise in creatinine.

In terms of a class effect, like, | think,
i ke everyone here, it is possibly true that it is
a class effect and it is al so possible that
rosuvastatin has an additional action and | think
it is very hard to sort those two out.

In terms of nmonitoring, | would first say
that, yes, for 40 mlligrans but | would al so say
that there are patients who may only be getting 5
mlligrams. But if they are getting cycl osporine
and their AUC is seven-fold el evated, they nay have
drug levels conparable to 40 milligrans. So
thi nk the package | abel ought to say sonething
about patients at a high risk for toxicity either
because of a change in the AUC, the PK, or,
alternatively because of a second agent that m ght
be additive or even synergistic in terns of tubular
toxicity. We will have to leave it up to the
clinician to use good judgnment about how to
interpret increased risk

Li ke the others, | would like to see, at a
m ninmum a creatinine and an urinalysis. | would
argue a protein-to-creatinine ratio, particularly

in this population that we tal ked about with
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di abetes and hypertension is pretty nmuch standard
of care and then periodically--and | don't know
what the right period is; would it be every six
mont hs or every year--to repeat at |east the
urinalysis or the protein-to-creatinine ratio.

DR. BRAUNSTEIN: Thank you

Dr. Carpenter?

DR. CARPENTER: Wth respect to a.,
think yes, the studies presented have been adequate
to define the risk of the renal issues that we have
been di scussing. However, we have not defined the
lesion. | think that is where our |evel of
unconfortabl eness is here, that we know sonethi ng
is going on but we don't really have a good handl e
on precisely what it is. Thus further
i nvestigations, | think, would be nost useful and
particul arly appreciate the ani mal studies effect.

I think at this point the data done in the
K cells suggesting that this is a statin class
effect can only be taken at this point as a
suggestion. It is interesting but this may be
sonmething that is true across statins but is
per haps even unrelated to the global renal effects
that we are seeing.

The point that could be inserted here,
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too, is the 40-mlligram dose does seemto be that
whi ch, as others have nentioned, is where we are
nmost concerned. That would lead into the
nmonitoring question and | would address this at two
levels; first, nonitoring with respect to clinica
use. | would agree with Dr. Watts' suggestion that
prelimnary investigations of creatinine |evels as
wel | as subsequent dipstick urinalyses would
probably address that and particularly at the
40-m |l ligram dose | evel

As | recall, although the nunbers of
patients in the 40-mlligram categories were
actually quite good because of the inclusion of the
back-titration subjects, there were probably |ower
nunbers in the 20-m | ligram dose than in any other
dosage category so | still have sonme reservation
about elimnating nmonitoring in that category
sinply because of the limtations of the nunbers.

Finally, at a second |evel of nonitoring,
as the sponsors indicated they were already doing,
I think it is a great idea, in continued trials, to
exam ne fresh urine sedi nent as anot her approach to
trying to define what the lesion is.

DR. BRAUNSTEIN: Thank you

W will nove on to the third i ssue which
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concerns dosing recomrendations. W will take al
of these as we go around as a group. No. 1, are
the data adequate to support the 5, 10 or
20-milligram doses as a safe start dose. 2, are
the safety data adequate to support a maxi num dose
of 40 mlligrans a day. To a certain extent, we
have al ready di scussed this but | think it is
wor t hwhi | e sayi ng yes or no.

3, does the commttee recommend a range of
start dosages--that is 5 to 20 milligrams--in which
an individual may be initiated on therapy based on
CHD risk, baseline LDL chol esterol |evels and
target LDL chol esterol or, alternatively, should
there be a fixed start dose of 10 mlligrans
recomended for the general population with 5 and
20 mlligrans reserved for special circunstances as
proposed by the sponsor.

Dr. Wolf, will you handl e those?

DR WOOLF: I'Il try. | think that we
have beaten No. 1 to death. It is nore than
adequat e data that these are safety dose. The
40-milligramdose is a very valuable addition to an
armanent ari um t hat desperately needs some
augnentation at higher efficacy. So, with data we

have, despite what | said before, | think that, in
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this population, | would rather run the risk of
some unexpl ai ned proteinuria than cardiovascul ar
di sease. So the answer to that is yes.

The answer to 3--

DR. WoOLF: 3 and 4 are together--is
somewhat difficult. Those of us who have been
around | ong enough renmenber that we were told we
needed to titrate statins. That is what we were
brought up with and that is what the genera
physician in primary practice was told. And the
company, the industry, did a very good job of that.
So now the industry is trying to say, well, we nmade
a mstake. W now know better. W should have a
fixed dose

So we are betw xt and between. The
notion, then, of saying, well, yeah; 5 is
effective. 10 is nore effective. So why don't you
start with 5. That gets us back to titration and
peopl e are not going to get titrated. Even in good
studi es done by cardi ol ogi sts, done by
endocri nol ogi sts, who should know what they are
doing, it ain't happening.

So | would go along with starting with the
10-m | ligramdose to start in the non-high-risk

patients and back titrate down if | don't need to
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rather than try to convince sonebody to go up
because that is not going to happen. So | would
like to see the start dose at 10. The safety
profile seens to be conparable to 5, at least in
the several thousand patients that have been

presented to us.

I woul d reserve 20 and, perhaps, even 40

to start doses for people with high and ultrahigh

ri sk doses--risk, rather.

DR. BRAUNSTEIN: Thank you

We are actually going to go out of order

because Dr. Wernman has to leave. So | amgoing to

ask her to answer 11l and also to weigh in on IV
bef ore you | eave

DR. WERMAN. My answers are for I11-1,

yes; | think the data are adequate to support the
doses, the safe-start doses, any of the start dose
and to support the maxi numof 40 mlligrans daily.

I go back and forth on whether or not we

shoul d recommend the 10 versus the fluctuating

dose. | am swayed by the argunents that say that

peopl e don't switch the doses once they start and
think we should do a better job as clinicians and
educators of dosing down as well as dosing up. So

I would favor the 10 start dose. | guess that is
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the end of that. The overall answer for the
recomendation to 1V, | vote yes.

DR. BRAUNSTEIN: Thank you

We will go back to Dr. Hennekens

DR. HENNEKENS: Question 1, | think the
answer is yes. Question 2, the answer is yes with
the caveats we have discussed. Wth regard to Nos.
3 and 4, | feel that the sane distinguished
panel i sts who published on the | ow percentage of
peopl e achieving goals also in their publications
is the | arge nunber of patients who woul d benefit
fromstatin therapy and who were not treated at
all. So nmy own view of these questions, 3 and 4,
woul d be that whatever the sponsors and agency
finally decide are going to do the nobst good for
the nost people by getting nore people on statin
therapy woul d be the best strategy to achieve.

DR. BRAUNSTEIN: Thank you

Dr. Fol |l man?

DR. FOLLMAN: For the first question,
woul d say yes, they are fine start doses. The
second question, has 40 nmlligrans daily be
justified; | would say probably provided we are
nmoni toring that and the ongoi ng studies don't show

anything alarmng. And | favor a 10-mlligram
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start dose for the reasons Dr. Wholf nentioned.
think, for whatever reason, if we titrate, if there
is nore titration involved at the end of the day,
there will be fewer people achieving goals.

So, if we have a 10-nmilligramstart dose,
I think we will have better health in the people
who are getting the statin.

DR. BRAUNSTEIN: Thank you

Dr. Vtts?

DR. WATTS: The answer to 1 is yes. The
answer to 2 is yes. | like the Hennekens Principle
for the start dose. | think cost should also be
considered here if the 5-milligramtablet would be
hal f the price of the 10-milligramtablet, then
maybe that would weigh in for a | ower dose. But
the practical issues of titration not happening are
al so there.

I think, certainly, the 20 and
40-milligram start doses should be start doses only
for high-risk popul ations.

DR BRAUNSTEIN: Dr. Levitsky?

DR LEVITSKY: 1 is yes. 2 is yes. 3
requires a digression which is that, as a
pedi atrician, | have watched with benusenent over

the years as internists finally cane to the
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concl usi on that 90-year-old 90-pound | adi es were
not the sanme as 300-pound 30-year-old guys when it
came to drug doses

You guys are noving in the right
direction, But | amworried at the idea that you
all still can't titrate a dose based upon response.
I would Iike to have 5-m | ligram doses because
there are so many drugs now that we don't have
adequat e dosing for because you all who nake up
| arger parts of the popul ation don't need them

So |l really would Iike to have a titration
ability but I will defer to you. You are going to
be using these drugs nore than we will. It |ooks
as if the 5 is going to be something you have to
call the conpany and get special perm ssion for,
not sonmething that is going to be available in
every CVS

DR BRAUNSTEIN: W are getting a |ot of
head- shaki ng that says no.

Dr. Neyl an?

DR. NEYLAN. They may score the tablet, of
course. Yes to the first, yes to the second and to
3, 4, | would sort of split the difference and say,
"Suggested 10-mlligramstart dose (5 to 20)," so

start off with the suggestion of the fixed start
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but in the dosing section give sone rationale for
why there mght be sone flexibility.

DR. BRAUNSTEI N: Thank you.

Dr. Kopp?

DR. KOPP: | say yes to 1 and yes to 2

And, for the others, it is too conplicated for ne.

| pass.

DR. BRAUNSTEIN: Dr. Carpenter?

DR CARPENTER: | say yes to 1. On
Question 2, | think there is concern enough at the

40-m | li gram dose when attenpting the inpossible
ri sk-benefit analysis of the standard variety
lowrisk patient that, at that high level, the

increment over the 20-mlligram dose seens m ni mal

yet the risk may increase substantially so that, in

t he nonhonbzygous
fam lial -hyperchol esterol em a-dose subjects, there
may be sone question about the max dose there.

I think, otherwi se, the safety data is
reasonabl e and the risk-benefit analysis in the
severe patients is also reasonable. Wth respect
to 3 and 4, | like the "split the difference"
approach suggested by Dr. Neylan. | had a
question reflecting Dr. Levitsky's coments as to

the youngest patient that has been treated with
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these drugs and, despite the fact that the market
is obviously limted in pediatrics, in the future,
with obesity running ranmpant, this may change.

| just wondered if there was any data from
the sponsor on pediatric utilization here.

DR BLASETTO The data that we had in the
honozygous famnilial hyperchol esterolenia, we did
all ow patients in bel ow the age of 18 and we
actually studied 80 of those patients in honbzygous
FH.

[Slide.]

This is the result that we saw in LDL-C
reduction. W had a 20 percent reduction in LDL-C
i n hombzygous FH patients bel ow the age of 18 and
up to the 40-mlligramdose in a forced titrated
study at 26 percent mean LDL-C reduction which is
very favorable reduction in this severe honozygous
FH popul ati on of patients and bel ow the age of 18.

DR. BRAUNSTEIN: Thank you

I think the data are adequate to support
the doses of 5, 10 or 20 in various popul ations as
safe start doses. | do think that the safety data
has been adequate to support a maxi mum dose of 40
mlligrans a day with all the caveats that have

been sai d.
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In regards to whether to recomrend a fixed
dose or titration, | ama bit torn here fromthe
standpoint that if one | ooks at the 5-mi|ligram
dose, starting dose, there is a 43 percent
reduction in LDL chol esterol which is actually
greater than or equal to at least all the other
statins on the market and their starting dose. So
5 mlligrans is at |east equival ent.

Also, | like the idea of titrating based
on risk factors and target |levels, especially in
the primary prevention popul ati on where, although
the sl ope of relationship between cardi ovascul ar
events and nean LDL chol esterol levels is upward,
it is still certainly flat in conparison to
secondary prevention where | woul d advocate a
hi gher dose and getting a chol esterol down as far
as possi bl e.

Nevertheless, | do think that, in order to
do the greatest good for the greatest nunber, if
you will, that a 10-milligramfixed dose is a
reasonabl e suggestion. | would also say that a
5-milligramstarting dose is also a reasonabl e way
to go and to titrate up and to give the clinician
the ability to go either way. So either

5 miligramor 10 milligramand provide that 10
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m |1igram does provide increased efficacy.

From a safety standpoint, the two are very
equivalent so | amnot really worried about the
safety. So the risk-benefit ratio probably favors
the 10-mlligram dose although we don't have data
on millions and millions of people for a score of
years or so. So saying that 10 milligrams is safer
than 5 milligranms is, as | said, based on sonmewhat
limted data but, thus far it does | ook that way.

So we will go to the final question which
is the overall recommendation. Before going to
that, we did not discuss today in any detail
al though the committee did receive the details
about isolated hypertriglyceridema. First of all,
does the commttee want to ask any questions about
that or do you feel that you are know edgeabl e
enough, based on both the sponsor's material that
was sent out and the FDA's material that was sent
out to be able to include that in the overal
recomendations as it is stated here or do you want
additional information presented?

Does anybody want anyt hi ng additi onal ?
Dr. Levitsky?

DR LEVITSKY: | read the sponsor's

statenent and showed that it | ooked as if
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triglyceridenia was sonmewhat inproved but, if we
are going to include that, | would |like to have
some further discussion, | think

DR. BRAUNSTEIN: Okay. Can you briefly
summari ze the isolated hypertriglyceridem a data?

DR BLASETTO. Could | have the Type Ilb
and 1V, please, split.

[Slide.]

We performed a dose-ranging study in
patients with hypertriglycerideni a which included
patients with Type Ilb and IV hypertriglyceridemn a.
It was patients at random zation had triglycerides
bet ween 300 and 800 nilligrans per deciliter. This
is the response we saw. We did stratify the
patients by Ilb and IV and the response in
triglyceride reduction in doses versus placebo, 5
to 40-nmilligramdoses in the triglyceride
reducti on.

So we saw reductions in triglycerides both
inllbs and IVs. The Type |V patients had hi gher
baseline triglycerides expected had a | arge
reduction in triglycerides as woul d be expect ed.

DR. BRAUNSTEIN: FDA reviewers, do you
have any other coments about the triglyceride

data, especially the Type IV which is the pure

file:///C|/Results/0709ENDO.TXT (276 of 283) [7/15/2003 4:47:11 PM]

276



file:///C|/Result0709ENDO.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

situation?

M5. MELE: | amjust trying to rememnber
the results for this. | think what we saw were
when the HDL val ues were higher or lower, we were
getting higher and | ower responses based on the
|l evel of HDL. | was just trying to | ook that up

When HDL was | ess than 39, we got a much
bi gger response in triglycerides than when it was
hi gher than 39. So that was one thing we noti ced.
The dose response, the biggest difference was
between 5 and 10 and then it started to | evel off
across 20, 40 and 80.

DR BRAUNSTEIN: You note, in the nedica
review, that the nean dose-response curve was fl at
at doses about 10 mlligrans.

M5. MELE: Right. That is about right.

DR. BRAUNSTEIN: But you did concl ude that
it was efficacious for that indication.

M5. MELE: Yes. It just didn't get nore
| oweri ng when you went above--you got a little bit
with 20 but certainly not with 40.

DR BRAUNSTEIN: Is that a sufficient
summary? Geat. Then let's go on to the fina
question. W will start with Dr. Hennekens, the

overal|l reconmendation. Do you recomrend that
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Crestor 5 to 40 nmilligrans

adjunct to diet for the tr

be approved by FDA as an

eatment of patients with

primary hyperchol esterol emi a and m xed dyslipi dem a

and isolated triglyceridenia and for the treatnent

of patients with honpzygou

s famliar

hyperchol esteremi a as an adjunct to LDL apheresis

or if apheresis is not avail abl e?

DR. HENNEKENS: Yes.

DR. BRAUNSTEIN: Thank you.

DR. BRAUNSTEIN: Dr. Fol |l man?
DR FOLLMAN:  Yes.

DR. BRAUNSTEIN: Dr. Watts?
DR WATTS: Yes.

DR. BRAUNSTEIN: Dr. Levitsky?
DR. LEVI TSKY: Yes.

DR. BRAUNSTEIN: Dr. Neyl an?
DR. NEYLAN: Yes.

DR. BRAUNSTEIN: Dr. Kopp?

DR KOPP: Yes.

DR. BRAUNSTEIN: Dr. Carpenter?
DR. CARPENTER:  Yes.

DR. BRAUNSTEIN: | say yes.

Dr. Wolf?

DR WOOLF: Yes,

there is no evidence that

with a caveat and that is

the 40-nmilligramdose is
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any greater than 20 or perhaps even 10 for isol ated
hypertriglyceridema. | think that the range
should not be 5 to 40 but should be 5 to 10 or, at
nost, 5 to 20.

DR. BRAUNSTEIN: Any other conments or
questions fromthe comittee?

Sunmmary

DR. BRAUNSTEIN: Let ne just try to
briefly sunmarize what the conmittee's responses
have been. |In regards to efficacy, the conmittee
unani mously felt that the sponsors had denonstrated
that Crestor was efficacious and sufficiently
efficacious all the way up to 40 milligranms to
warrant including a 40-mlligramdose. So the
answer was unani nously yes.

In regards to nmild toxicity, it was also
unani mously felt that the sponsor provided
sufficient evidence concerning the nyotoxic
potential per LDL-lIowering efficacy of rosuvastatin
and that is simlar to that of currently marketed
statins.

In regards to the question of has the risk
of muscle toxicity associated with rosuvastatin
t herapy been adequately evaluated in the

clinical -devel opment programwith respect to, anong
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ot hers, nunbers of patients, special populations,
drug-drug interaction. Basically, the answer there
was yes with sonme caveats; that is, if there needs
to be sone nore potential drug-drug interaction
eval uation in foll ow up.

In regards to renal effects, has the risk
of adverse renal effects if rosuvastatin been
adequat el y eval uated over the proposed dosage
range. The mpjority of the commttee felt that it
had been adequately evaluated; that is, the risk
had been defined, that, unfortunately, the
mechani sm has not been as wel | defi ned.

There was rat her w despread encour agenent
that further investigations are needed, both at the
basic and the clinical level and to | ook at sone
ani mal nodels. | might nention that Dr. Ol off
indicated in a discussion that, perhaps, perfusion
of isolated tubules or perfusion of isolated
ki dneys mi ght provide some additional information
especially in conparison to the other statins
because one doesn't have sone of the adsorption
i ssues.

As far as the data suggesting that this
may be a statin class effect, it is suggestive but

not proven. |s monitoring of renal function
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recomended for this drug or potentially for al
statins? The committee really linmted its concerns
to this drug and felt that, at the 40-mlligram
dose, that clearly there should be some nonitoring
of renal function, at a mnimum baseline
creatinine and urinalysis. There is a pleato
consi der doing an al bunin-creatinine ration in the
urine to start with and then periodic eval uation
That evaluation has included creatinine and at

| east a dipstick urinalysis if not a ful
urinalysis all the way to doing periodic

al bum n-creatini ne determ nations.

So we were certainly not unani nous on that
except that we were unani mous that at |east a
40-m |l ligram dose does warrant at this time further
evaluation after it is out on the nmarket.

As far as dosing recomendations are
concerned, we agreed that 5, 10 and 20-mlligram
doses were safe start doses in the various
popul ati ons that were described. Are the safety
data adequate to support a nmaxi num dose of
40 milligrans a day? And the comrittee was
unani mous on that in the affirmtive.

Does the commttee recommend a fixed dose

versus titration? W were split on that. | think
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nmost of us felt that the 10-nmilligramfixed dose is
a very reasonabl e conpromi se in getting physicians
to prescribe it, nunber one, getting patients to
take it without the hassle required for titration
No. 3, that it is safe and the present data
indicates that it is as safe as the 5-m|ligram
dose.

So | think the majority of the conmittee,
al though | think they would wish to see titration
ideally feel that a 10-mlligramfixed dose is a
reasonabl e start. There is also the opinion of
several nmenbers of the commttee that the clinician
shoul d be given an option to start at 5 mlligrans
as well as 10 mlligrans and that the data be
provided in the package insert and with educationa
sessions to discuss both the 5 and 10-nilligram
start doses.

Finally, the overall recomendati on was
unani nmous that this should be approved.

Wth that, we will bring the session to
close. | thank the panel nenbers, the FDA for a
wonder ful analysis and certainly to the sponsors
for a beautiful presentation.

Thank you.

DR. ORLOFF: Let nme add ny thanks to all
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1 i nvol ved, FDA reviewers, the sponsor and their
2 presenters and the committee for a great deal of
3 good work and wort hwhile comentary. Thank you
4  very much.
5 [ Wher eupon, at 3:30 p.m, the neeting was

6 adj our ned. ]
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